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of population growth being concentrated in less-developed regions, so that the 
relatively high-living people of Jiangnan and a few other places came to have 
less weight in national averages for consumption. With the possible exceptions 
of North and Northwest China, there is little to suggest a decline in the living 
standards of any particular place, except during the mid-nineteenth-century 
disasters. Thus, there is little to suggest either “overpopulation” or imminent 
“ecological crisis” in 1800 (much less 1750), if by this we mean a threat to 
existing expectations. At most we could argue that there was an ecological 
“bottleneck” constraining any sharp further improvement in living standards, 
as well as some hints of more serious problems in the future for North and 
Northwest China. 

Overall, then, both ends of Eurasia were in serious trouble. Any difference 
in the degree to which they were in trouble (based on domestic resources 
alone) would probably turn out to be fairly small. And most of Europe’s ad- 
vantages consisted of slack left by institutional barriers to intensive land use, 
not the gradual accumulation made possible by superior economic arrange- 
ments. What seems more significant than any differences, as long as we restrict 
ourselves to these areas’ internal resources, is how quickly population growth 
and proto-industrialization seemed to be closing the ecological window in 
which a much more radical change in economic life and per capita resource use 
would be possible anywhere. Massive windfalls of fuel, fiber, and perhaps 
even food would have to be found somewhere for an industrial revolution to 
occur and be sustained, or even for proto-industrial growth to continue much 
longer. 
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But to understand the full significance of these rather sudden windfalls, 
we must first look at one last area of general similarity. I have argued above 
that thanks to extremely efficient (and often labor-intensive) ways of using 
resources, Chinese and Japanese cores did better at finding local palliatives 
for shortages of land-intensive resources; but these solutions were far from 
complete (especially for timber) and they depended on importing other non- 
local resources (e.g., Manchurian beancake to relieve cotton-growing soil). In 
short, both European and Asian core areas needed to obtain land-intensive 
resources through long-distance trade with less densely populated areas. To 
the extent that this long-distance trade was consensual trade with other parts of 
the Old World, cores at both ends of Eurasia faced comparable opportunities 
and limits; but, a good case can be made that Chinese cores used this kind of 
trade more successfully than their western European counterparts did. 


Trading for Resources with Old World Peripheries: 
Common Patterns and Limits of 
Smithian Solutions to Quasi-Malthusian Problems 


Import Substitution in Free Labor Peripheries 


Core areas in China, Japan, and Europe all imported land-intensive commodi- 
ties (especially forms of energy) from more sparsely populated zones. For 
western Europe, this meant first the Baltic and eastern European grain, timber, 
and cattle trades, and later a plethora of New World products. For Lingnan, 
there were some imports from Southeast Asia and even India, but Jiangnan 
relied primarily on rice and timber from upstream on the Yangzi and its tribu- 
taries, and, beginning around 1680, on timber and soybeans from Manchuria. 
In Japan, a large sixteenth- and early seventeenth-century foreign trade was 
seriously restricted by the state after 1640, leaving little except some traffic 
in silver and silk by 1700.!°? However, a pattern of internal exchange devel- 
oped between core regions (what Susan Hanley and Kozo Yamamura call “Re- 
gion I’) and the rest of the country (Hanley and Yamamura’s “Region IT’). 
Region I, which appears to have reached the maximum population it could 
support by 1720, exported nails, tiles, tools, leather shoes, and above all tex- 
tiles. Region II imported manufactured goods and exported rice, timber, 
horses, and other land-intensive products. The outer areas, especially in the far 
north, were also major sources of fish, which became increasingly important 
both as food and as fertilizer in core regions from the mid-eighteenth century 
onward, and which was sought further and further afield.'*° 
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Land-intensive imports had to be paid for, and all our core regions sought to 
do this by selling manufactures, particularly textiles. But that pattern of ex- 
change faced at least two possible limitations. 

One was that raw materials exporters often began a process of import substi- 
tution, in which they themselves began to make the manufactured goods they 
had previously imported. And as diminishing returns set in in the production 
of the area’s main exports—as, for instance, exporting more lumber began to 
involve hauling logs further and further to the riverbank—people turned to 
other work. In the twentieth century, many Third World governments have 
adopted import substitution as a conscious strategy for industrialization, often 
with rather poor long-term results.'*! Consequently, economists tend to view 
import substitution as an effort to push against the “natural” tendencies of the 
market, using tariffs, subsidies, and the like to artificially improve the com- 
petitive position of nascent industries. But two-hundred plus years ago, the 
technological gaps between cores and peripheries were often fairly small, and 
whatever gaps there were were not guarded by internationally recognized pat- 
ents; very few production processes required large initial investments of fixed 
capital; and relatively high transport costs (especially for high bulk-to-value 
items of daily use) provided a certain amount of “natural” protection. A few 
kinds of production (e.g., silk-rearing and weaving) were so complex that it 
was very hard to compete with established producers, '” but many others were 
simple. Thus, import substitution was not a “forced” process in the pre-1800 
world: it seems to have occurred fairly naturally in those peripheries where 
people were free to switch into new kinds of production and to decide which 
goods to produce for themselves and which to purchase with the cash earned 
from their other labors (i.e., to participate in DeVries’s “industrious revolu- 
tion”). The process was blocked only when some special raw material was 
missing, where particularly complex skills were involved, or where govern- 
ment or lordly monopolies interfered. 

Indeed, import substitution eventually spread through most of that part of 
China with which the Lower Yangzi and Lingnan traded. The development of 
proto-industry cut into the Middle Yangzi’s rice surplus (both because popula- 
tion grew and because some land switched into cotton to supply local spinners 
and weavers), which had previously gone to the Lower Yangzi, and it also 
made that area less dependent on cloth from Jiangnan.'*? North China had 
begun to make more of its own cotton textiles in the seventeenth century and, 
as this process continued in the eighteenth century, it exported less raw cotton 
to Jiangnan.“ 

North China’s decline as a raw cotton exporter was probably more severe 
than that of the Middle and Upper Yangzi as rice and timber sources, because 
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it appears to have had fewer built-in brakes on its population growth and ulti- 
mately far more severe ecological problems. Like the Middle and Upper 
Yangzi, North China’s population growth exceeded the empire’s average be- 
tween 1750 and 1850. But in the Middle Yangzi, population growth seems to 
have been self-regulating, much as it was in the Lower Yangzi. It slowed 
considerably in the last few decades before the mid-nineteenth-century civil 
wars, as land and water shortages mounted; it then probably took fifty years to 
recover from those wars.'*> And although pressure on the region’s land and 
water was serious, the slowdown in population growth seems to have come 
soon enough to avert major ecological or economic crises. The surface area of 
Dongting Lake—the second largest in China—is one useful proxy for popula- 
tion-driven ecological stress in the Middle Yangzi, since much land was re- 
claimed from the lake, greatly increasing flood dangers. This area seems to 
have declined by almost 800 square miles (13 percent of the lake’s previous 
size) between 1825 and 1850, but then held roughly steady for the rest of the 
century. !4¢ 

In North China, on the other hand, population growth continued with barely 
a pause, right through to the still faster population growth that began in the 
1950s: and it did so in spite of a series of genuine ecological catastrophes with 
lasting effects. And both before and after 1850, the most rapid population 
growth within North China appears to have been in Henan, generally the poor- 
est province in the macro-region.'*” It is not clear why this should have hap- 
pened. But recent studies of fertility control elsewhere in China may provide 
some clues. 

James Lee and Wang Feng’s pathbreaking new work on the Chinese demo- 
graphic system emphasizes the role of extended kin groups, acting through 
lineage organizations or through the household heads of joint co-resident fam- 
ilies. Such groups were essential for enforcing restraints on procreation within 
marriage, arranging the adoptions that compensated for such restraint, and 
providing reasonable guarantees of old-age security and ritual continuity in 
cases where a given conjugal unit failed to produce a male biological heir.'*® 
More generally, it has been argued that social arrangements in which bonds 
between married brothers remain strong provide a form of insurance that re- 
duces the need to hedge risk by having more children to call upon.'” Lineage 
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organizations were especially strong in south China (though the households 
that composed them were no more complex on average than in the north°); 
joint households were particularly common in Liaoning, the other major 
source of Lee and Wang’s rural data. 

But lineages were generally weak in North and Northwest China, joint 
households seem (based on admittedly spotty data) to have been much less 
common than in Liaoning, and essentially independent nuclear families were 
much more common. When brothers divided the family property in the north 
(whether a parent was still alive or not) they were far less likely to leave or 
create any property that belonged to a supra-family unit than was the case in 
the south.'*! Even the room that had housed the family’s ancestral tablets and 
altar was likely to be turned into housing and/or divided; each brother main- 
tained his own separate altar thereafter, even if the brothers’ homes still fronted 
on a common courtyard.'** Under such circumstances, it is hard to imagine 
that the extended family, either as material force or as ideal, could shape fertil- 
ity decisions made within the nuclear family as strongly as it apparently did in 
Jiangnan and in Liaoning. It may be, then, that a different kinship system made 
the household-level mechanisms that were central to demographic restraint in 
some other parts of China relatively weak in the North and Northwest, leaving 
them closer to the population dynamics that Malthus, Hajnal, and others have 
mistakenly attributed to all of China. 

Whatever the causes of North China’s population boom, its population den- 
sity probably exceeded that of the Middle Yangzi by 50 percent in the 1840s— 
despite having less water, a shorter growing season, and other disadvan- 
tages.!°? By 1953, North China’s population density exceeded that of the Mid- 
dle Yangzi by 70 percent. Under the circumstances, North China—unlike the 
Middle and Upper Yangzi—almost certainly decreased its per capita produc- 
tion of non-food crops somewhere between 1750 and 1900; it may even have 
suffered a fall in absolute production levels. And if raw cotton output fell while 
more of it was spun locally, the fall in exports to Jiangnan would have been 
very large. (For more on these scenarios, see appendix F.) 

Whether these processes of development in the peripheries reached a rela- 
tively benign equilibrium, as they seem to have done in the Middle and Upper 
Yangzi, or failed to do so, as in North and Northwest China, they limited the 
ability of more advanced regions to keep growing and to specialize further in 
manufacturing. Before we return to those consequences, however, it is worth 
looking further at causes of the process. 

Thus far, I have described this as a “natural” process, to be expected 
if peripheries had more or less free labor and no special restrictions (e.g., 
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colonial monopoly systems). But the reality is more complex. We are still far 
from understanding what caused population growth in any of these periph- 
eries, though external demand for their products and increasing opportunities 
to earn a living surely played some role. 

Nor is the link between rising population and falling raw materials exports 
a simple one. In dry-farming North China, where increased labor inputs alone 
could not raise yields dramatically, population growth and environmental 
strain are probably a pretty good explanation for why so much of the area’s 
additional labor power went into handicrafts and raw cotton exports fell.'** 
Population growth alone would also explain much of the decline in exports 
from timber-producing regions; food and forest compete for land, and knowl- 
edge of how to raise per-acre wood yields was still rudimentary. !*° 

But in the Middle Yangzi, where additional labor could easily raise rice 
yields, it is not as certain why, as the labor force grew, the extra workers did 
not concentrate on growing even more rice than they did and trading for cloth, 
rather than producing cloth themselves. Indeed, Perkins’s scattered data sug- 
gest that per acre rice yields in some of the most export-oriented counties in the 
Middle Yangzi province of Hunan did rise sharply as the province filled up: 
they were about 60 percent of Lower Yangzi levels in the eighteenth century 
and caught up during the nineteenth century.'*° Cultivated acreage also rose 
significantly—presumably mostly in less-advanced areas.'*’ Since Hunan’s 
population grew about 40 percent between 1775 and 1850 (it probably grew 
faster on a per annum basis between 1750 and 1775, but the data are very 
poor)!** the province probably could have maintained its per capita food out- 
put and so increased the absolute size of its exportable surplus. Since those 
exports fell instead, we must conclude that the yield increases of the leading 
export counties were not matched in many other places where they could have 
been, at least in part because people chose to use their labor differently. Many 
Qing officials believed as much; several blamed failures in their campaigns to 
encourage double-cropping on the unwillingness of peasants to put in the nec- 
essary labor, even where the local environment was suitable.!°? And the people 
who put more of their labor into non-grain production—whether they were 
lowland women weaving cloth or highland men and women growing tea—still 
consumed rice, decreasing the exportable surplus. These reallocations of labor 
were not inevitable. 

Despite diminishing physical returns to the labor engaged in producing 
any particular export, primary-product prices could certainly rise enough to 
make continued specialization more rewarding than diversification. While pre- 
modern transport costs could encourage regional self-sufficiency, riverine and 
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coastal shipping rates were often modest. Since China’s peripheries did con- 
tinue to ship large (though declining) amounts of high bulk-to-value goods to 
Jiangnan and Lingnan, one would think that shippers, needing return cargoes, 
would have offered attractive shipping rates for Jiangnan’s exports (though 
adding weight was a greater problem when going back upstream than it was 
going down to Jiangnan). So we need further explanations of Middle Yangzi 
proto-industrialization, either through forces that discouraged further export 
growth or forces that encouraged intraregional diversification. 

One logical possibility—though one for which we have little data—would 
involve local transport costs. Within a macro-region, people first filled up the 
most fertile and accessible regions, closest to the rivers that served as major 
transportation arteries; later growth would be disproportionately located away 
from these arteries, from which shipping bulky goods was expensive. And 
since China had fewer large domesticated animals per person than Europe or 
India did, it is possible that—although (as argued in chapter 1) it was at no 
disadvantage in overall transport capacity—transport costs may have risen 
unusually steeply as one moved away from riverbanks. But at most this would 
help explain why exports did not keep rising in step with population, culti- 
vated area, and total output in the peripheries. It does not explain why the 
people already settled near good transport would have exported less in the 
nineteenth century, unless we can show that they began trading their primary 
products for goods produced in later-growing areas. 

This would have made sense for some groups among those who settled 
outside the main river valleys—the rapidly growing number of people who 
cleared and cultivated hillsides in late eighteenth- and early nineteenth-century 
China. This hillside settlement has long been linked to the Chinese adoption of 
foreign food crops (potatoes, sweet potatoes, etc.) that would grow on high- 
land and inferior soils.!® This places hillside clearance in a Malthusian con- 
text, with population growth forcing people onto inferior land and the new 
crops providentially allowing them to survive there, or with new food lands 
allowing population to grow further. Such poor highlanders scratching out a 
living with inferior foods would be irrelevant to the export surpluses of the 
more fortunate farmers in the valleys. 

But highland farming had another face, which is relevant to our story. Much 
of what was grown on hillsides and former wasteland—tea, peanuts, and vari- 
ous oilseed crops—were in greater demand because of increased prosperity, 
not just rising population. In fact, in a recent article Fang Xing rests his case 
for an improved standard of living in the Lower Yangzi between the seven- 
teenth and nineteenth centuries precisely on evidence that more non-grain 
foods were consumed.!®! Although we do not yet have comparable studies of 
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diets in the rest of China, it seems likely that the lowland rice growers of the 
Middle and Upper Yangzi, whose terms of trade and land productivity were 
both improving,'© would have spent some of their increased incomes on con- 
diments of various sorts. If they did, they would have become customers of 
their upland neighbors and probably sent them at least some rice in return. The 
literature has reasonably emphasized how Chinese producers of non-grain 
cash crops often grew food, too—so that, say, tea and sweet potatoes might 
advance in tandem—which made them less dependent on purchased food than 
the very specialized producers of “drug foods” in the Caribbean.'© The spread 
of secondary grains in the late eighteenth and nineteenth centuries even turned 
a few former food-deficit counties in Hunan into net exporters.!™ But it still 
seems likely that some of the rice that used to go downriver now instead went 
up into the hills. 

So far, I have restricted this discussion to economic factors, adding details 
specific to the way that market forces played themselves out in China, rather 
than invoking any other causal forces. Still more economic factors could be 
added to explain still more of Jiangnan’s increasing shortage of crucial im- 
ports. Water transport between North China and the Yangzi Valley deterio- 
rated after 1800, further inhibiting raw cotton shipments; the rise of opium as 
a cash-cropping alternative to cotton in the Upper Yangzi, Northwest, and 
Southwest could not have helped either, though this came after 1850.'° But 
other influences, related to culture and to state policy, need to be considered 
as well. 

One such possible factor is the system of state and charity granaries, which, 
at least in the eighteenth century, were fairly effective at dampening both sea- 
sonal price fluctuations and price increases in bad harvest years. As Pierre- 
Etienne Will and R. Bin Wong point out, this lessened the risk of going into 
non-grain production and buying food from the market.'®° The granary system 
was at its height in the eighteenth century; it fell on hard times thereafter. 
But many local granaries continued to work well even later, while the gov- 
ernment could no longer make large interregional grain transfers to meet epi- 
sodic crises. Thus, the nineteenth-century granary system may have con- 
tinued to buffer the risks for some peasants in grain surplus areas who chose 
to diversify, while no longer doing as much to buffer the risks of interregional 
specialization. 

A more deep-seated factor may have been Chinese gender norms. It was 
much more “proper” for women to work indoors (above all, spinning and 
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weaving) than in the fields. Had this preference (and one for wives with bound 
feet) not existed, hinterland families might have sought larger plots or farmed 
even more intensively—thus having a larger surplus to sell—and made less 
cloth. 

We have already discussed (in chapter 2) some of the problems in assessing 
how much these norms constrained economic choices, and we have seen that 
even in Jiangnan, women did not completely leave the fields until after 1850. 
We also saw that, at least at mid-eighteenth-century prices, one need not in- 
voke cultural preferences to explain that rural women in this period did weav- 
ing rather than farming. (Relative prices presumably favored weaving even 
more in the Middle Yangzi, where rice was cheaper.) But the most parsimo- 
nious explanation does not always give the best account of actual motives, and 
the idealized “man plows, woman weaves” division of family labor—one that 
became more common during the Ming and especially Qing, with state en- 
couragement—probably did encourage import substitution in the interior.!°’ 

Since the “man plows, woman weaves” division of labor was an ideal that 
was sometimes overridden by practicality, one might even see it as a coveted 
lifestyle (much like restricting women to homemaking in some Western coun- 
tries during certain periods when men earned enough to allow this) that more 
Middle Yangzi families would have adopted as the area became more prosper- 
ous in the later eighteenth century. And since cultural preferences do not auto- 
matically enact themselves—Hunanese men had to learn how to grow cotton 
and Hunanese women how to spin and weave it—Qing efforts to encourage 
the farmer/weaver household by disseminating knowledge presumably made 
some difference. 

Furthermore, these gender norms probably also mattered in the mid-nine- 
teenth century—once internal frontiers had largely filled up (except in Man- 
churia)—in discouraging people from migrating back toward Jiangnan. As 
long as land was still available in the interior and most people’s skills (and 
self-images) were tied to farming, there probably would not have been much 
migration toward the coast anyway. But despite its nineteenth-century 
troubles, Jiangnan still had the highest per capita income in China, and as land 
became scarce elsewhere, one could imagine people without enough land mi- 
grating toward the handicraft and service jobs of the Yangzi Delta—and thus 
restarting its population growth, lowering its wages, making its cloth exports 
cheaper, and so on. That is, one could imagine such migrations if women had 
been able to migrate alone (toward textile-making jobs) without stigma, and 
had weaving not been seen as ideally done by women who were part of a 
household in which the husband had secure access (through ownership or 
long-term rental) to farmland. But since these preferences did exist—even ten- 
ancies in Jiangnan usually required a significant deposit—no migration of poor 
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rural households to the core was likely. It took the rise of urban factory-based 
industry (some of which included dormitories for single women workers) and 
a proletariat in the European sense after 1900 to create such a movement; 
and then it was halted again when the People’s Republic banned migration to 
the cities after the mid-1950s. 

The Qing favored population growth and handicraft development in less- 
developed regions not only as parts of a cultural ideal but also as a way of 
maximizing the number of ordinary households prosperous enough to pay 
their taxes reliably. And the Qing did not simply trust market dynamics to 
create these developments. We have already seen how the state encouraged 
migration to less-populated areas, providing information, infrastructural in- 
vestment, and sometimes loans. And land-tax policies—both the de jure as- 
sessment of heavy tribute quotas on Jiangnan and a few other rich areas that 
were not levied elsewhere and the de facto policy of allowing much newly 
settled or resettled areas to stay off the tax rolls—certainly favored “periph- 
eral” development, while probably restraining that of the empire’s fore- 
most core. 

The state also made considerable if sporadic efforts to promote the spread of 
best practices in both agriculture and handicrafts: introducing new crop varie- 
ties and hiring Jiangnan weavers to come teach people in other areas, for in- 
stance.'®8 (Having officials who never served in their home territory and ro- 
tated frequently facilitated these efforts.) And in both North and Northwest 
China, the Qing made major efforts to make subsistence secure in ecologically 
marginal areas. The biggest such project, the Yellow River conservancy 
(which served other purposes as well), probably consumed over 10 percent of 
total government spending in the early nineteenth century: more than some 
governments spent on all expenditures beyond war, debt repayment, and offi- 
cial salaries.!° 

We cannot measure precisely the impact of Qing policies; and they probably 
did not fundamentally alter the dynamics of development. But surely they had 
some effect: one that worked with markets to spread an agricultural, handi- 
craft, and commercial economy across the empire. That effect, however, was 
probably not constant over time, and it would be well worth examining when 
and why it changed. 

As R. Bin Wong has pointed out, late Ming and Qing officials had before 
them two models of economic expansion across the empire. One stressed inter- 
regional trade and specialization; the other, the multiplication of largely inde- 
pendent, self-sufficient cells. Both kinds of expansion usually involved some 
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state effort in their early stages, but the latter required considerably less on- 
going attention from higher levels of the state.!’° (Or at least it was thought to: 
if one considers the long-run ecological effects of regional or local autarchy, 
this may not remain true. The picture is also complicated by the many differ- 
ent levels at which we can talk about degrees of interdependence or self- 
sufficiency, from the empire through Skinnerian macro-regions and down to 
local marketing communities.) The post-1750 period in which, I have argued, 
the reality on the ground shifted strongly in the direction of “separate cells” 
was also one in which (especially after 1800) the state seems to have been 
more reluctant to handle large projects and was less effective when it did so. 
To what extent the prevalence of different ideas changed to reflect a changing 
sense of what was possible, or vice versa, and exactly how shifting official 
visions, specific policies, and broad trends in the economy were related all 
remain to be fleshed out by further research. 

Japan, meanwhile, shows somewhat similar patterns of development with 
very dissimilar central government commitments. Growth in Japan’s major 
cores was very limited after about 1720—in fact, population in both the Kanto 
and the Kinai fell in the late eighteenth and early nineteenth centuries—while 
population and handicrafts took off in various peripheral areas after about 
1780.!7! The Tokugawa did not encourage the peripheries at the expense of the 
cores. But after about 1760 they at least gave the leaders of some peripheral 
domains tacit permission to undertake new measures that enabled these do- 
mains to diversify their economies and support growing populations less pre- 
cariously than in the past. 

For instance Tosa, a relatively poor lumber-exporting domain, was badly 
deforested during the seventeenth-century construction boom, stripping entire 
mountains to provide lumber for Osaka (and to pay for the very high expenses 
that the lords of Tosa incurred for service to the shogunate and attendance in 
Edo). Subsequent attempts to farm the cleared land failed to keep up with 
population growth and were dogged by massive floods descending from bare 
hillsides. The eighteenth century was harder than the seventeenth century in 
Tosa; the popular diet appears to have gotten sparser and the 1750s were years 
of famine.!” 

But population growth resumed and hardship eased a bit in Tosa late in the 
century; this was largely due to the abolition of domainal monopolies, which 
led to an enormous boom in small-scale production of exports such as high- 
quality paper. This relaxation of monopolies, in turn, was possible because the 
lords of Tosa greatly reduced their expensive establishment at Edo and their 
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service to the shogunate—changes that the central government had to agree to 
before the burdens of this particular periphery could be lightened and its econ- 
omy freed from harmful fiscal pressures.!” 

As it became fiscally possible to abolish harmful monopolies and labor obli- 
gations and thus support a larger population in the peripheries, that population 
growth itself also worked to reinforce tendencies toward liberalization. Popu- 
lation growth in outer domains was accompanied by greater double-cropping 
of paddy rice, and the increased use of that very labor-intensive and hard-to- 
supervise cropping system seems to have encouraged a trend toward smaller 
farms and greater tenant autonomy. The same changes in the land system had 
appeared two centuries earlier in the Kinai region, when it was experiencing 
both population growth and increased planting of double-cropped paddy 
rice.!4 

So although the Tokugawa did not, like the Qing, promote a more even 
spread of population and proto-industry across the landscape, they did eventu- 
ally eliminate policies that had encouraged the concentration of people and 
handicrafts in cores. Meanwhile, at least some European states were doing the 
opposite, fighting (not always successfully) against markets to maintain the 
privileged position of specialized core regions. For whatever reasons, proto- 
industry in Japan, as in China, came to show a much less marked regional 
division of labor than proto-industrial England, and a more marked familial 
division of labor.!7> 

Development in Old World hinterlands did not cause immediate short- 
ages in the more advanced regions that bought primary products from them. 
Even the densely populated Lower Yangzi continued to find markets where it 
could exchange its industrial exports for raw materials—partly by going fur- 
ther afield and partly by specializing in certain niches, such as higher-quality 
fabrics, in which other regions could not yet compete. But these processes had 
limits. 

By 1800, China’s timber merchants had penetrated every corner of the em- 
pire, and some lumber floated over one thousand miles to its final destination. 
In low-wage Shaanxi, some trees were hauled sixty-five miles just to get to the 
river—further than Europeans hauled logs overland except in the very peculiar 
case of supplying Madrid.'”° But the quantities of free labor required for such 
tasks ultimately made such timber too expensive even for Jiangnan. As an 
eighteenth-century source put it, “Whether a tree is worth 100 taels or 1,000 
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taels, it will still cost 1,000 taels to harvest.”!”” Moreover, high transport costs 
could have the paradoxical effect of increasing the depletion of forests without 
benefiting importing regions: a pattern exactly opposite to the efficiencies 
achieved when fuel was gathered from trees near the family courtyard. In the 
1920s, for instance, high transport costs from the forests of northwest China 
meant that only the most valuable parts of the tree were worth shipping: the 
effect was not to slow logging, but to increase the size of stumps and quantity 
of “waste wood” that loggers left on the ground, slowing the forest’s regener- 
ation.!’8 Late eighteenth-century lumbering probably became similarly waste- 
ful as it moved into more remote areas. Thus, despite the remarkable efficiency 
of China’s long-distance product markets, they could not provide raw mate- 
rials for growing coastal regions indefinitely. 

The trade between Japan’s Region I and Region II was running into similar 
problems in the eighteenth century, though perhaps not as rapidly. Import sub- 
stitution in Region II was gathering steam, and peasants in these domains were 
becoming more involved in the cash economy, though both processes were 
still slowed down somewhat by daimyo monopolies.!” Thus, by the nine- 
teenth century, many of Region I’s still unchallenged export niches were in the 
sale of luxury goods for Region Is rather small elite. Meanwhile, population 
growth in the hinterland (which continued long after it had stopped in Region 
I) was reducing its surpluses of land-intensive products. Lumber output, for 
instance, stagnated in the eighteenth century.!8° Overall, as Conrad Totman 
puts it, “Tokugawa society encountered unprecedented difficulty in expanding 
its ecological base.”'®! And this occurred despite zero population growth in 
core regions, liberalization of the timber and rice trades,'*’ and a geography 
that gave most of the country some access to water transport. 


Less Free and Flexible Peripheries 


Western Europeans trading with eastern Europe faced a different set of con- 
straints. Unlike the Chinese interior, eastern Europe was full of estates man- 
aged with varying degrees of forced labor. While peasants in Prussia could 


sometimes sue in defense of their rights, the Junkers controlled the courts, and 


success would not come easily;!8 peasants in Mecklenburg, Poland, and Rus- 


sia had even less recourse to justice. And while this still left the possibility of 
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running away, those who did so risked losing whatever few rights they did 
have,!** as well as serious reprisals. Russian serfs who fled were often re- 
turned. Though estate owners could not stop flight, they seem to have coordi- 
nated their responses far more than the “owners” of labor obligations in India 
and Southeast Asia, with considerable deterrent effect. Polish peasants fled 
fairly successfully for a time, but this became increasingly difficult in the 
eighteenth century.!* Though recent scholarship has made it clear that even 
eastern European lordship was “negotiated” rather than simply imposed, it 
nonetheless created very different dynamics than those in freer areas. These 
differences meant that population growth and import substitution were slower 
than in the Chinese interior. But as we shall soon see, they limited exports in 
other ways. 

Landlords who relied heavily on compulsory labor were much slower to 
experience diminishing returns to export production than were owner-cultiva- 
tors or employers of wage labor. At least in theory, an extra hour of a serf’s 
time cost his lord nothing, so that even hard-to-reach timber need not have sold 
at sky-high prices. And cultivation with bound labor could expand under cir- 
cumstances that would be perverse in a world of free labor (even low-wage 
free labor): output, for instance, sometimes expanded in response to falling 
prices in order to maintain the lord’s income.!*° 

In fact, labor was not simply extracted from a passive peasantry. As William 
Hagen has shown, at least in Prussia, the huge additions in compulsory labor 
extracted during the sixteenth-century grain boom were partially offset by de- 
creases in the in-kind and cash payments required of peasants; thus this labor 
did have a significant cost to the estate holder. Moreover, peasants accepted 
these increases (grudgingly) in part because they stayed within bounds that 
still allowed the peasant enough time (and use of his horses) to cultivate his 
own plot; this suggests that earlier images of a peasantry crushed by these 
increased labor impositions may well be exaggerated. Indeed, peasants seem 
to have increased the cultivation of relatively labor-intensive garden crops on 
their own land. This was in part, no doubt, a necessary measure brought on by 
the shrinkage of those plots as population grew and lords used various advan- 
tages to gobble up additional farmland for themselves, but it also probably 
reflected the decrease of in-kind (grain) and cash payments, which meant that 
the peasant could get by with a smaller grain harvest.'®’ If people worked more 
hours growing export crops for their lords and took a more labor-intensive 
approach to their own shrinking plots, it seems likely that total labor input was 
being increased—probably more than it would have had export demand 
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pushed up peasant earnings per hour and allowed them to choose more leisure 
and/or more consumption. In this area, then, “negotiated lordship” may well 
have had an impact not too different from what we would expect from older 
models of a unilaterally imposed “serfdom.” And in Mecklenburg, most of 
Poland, Lithuania, Russia, and many other places something close to the old 
image of serfdom may yet apply. 

Meanwhile, the rather weak development of towns and of proto-industry in 
eastern Europe also prolonged export orientation and decreased the potential 
for the sort of import substitution that we saw in east Asian peripheries. Expla- 
nations for the stagnation and destruction of towns in late medieval and early 
modern eastern Europe vary. Some stress competition from other commercial 
and industrial centers, some the impact of numerous wars, some a backward 
agriculture that limited town size in the first place, some the conscious efforts 
of nobles to break the power of the bourgeoisie at any cost (and deny to peas- 
ants the possible refuge of cities), and some the grain boom itself, bringing 
with it a new division of labor between eastern and western Europe.!®8 

Whatever the reasons, textile production went into at least relative decline 
in eastern Europe as early as the fifteenth century, and it declined in absolute 
terms while grain exports were rising.'®’ There were some exceptions, where 
textile production grew rapidly: eighteenth-century Silesia and parts of Bohe- 
mia and Alpine Austria. But such growth usually occurred in the interstices of 
lordly power—i.e., in mountain districts where good land was scarce but 
where there was little compulsory labor.!?? On most of the great plains of 
eastern Europe, estates were more powerful, and rural industry lagged far be- 
hind that of western Europe.!”! In the Hungarian parts of the Habsburg Em- 
pire—which were not Baltic and not major grain exporters to the West until 
later but did export cattle, wine, and other land-intensive goods beginning in 
the “long sixteenth century”—over 80 percent of the labor force was in agri- 
culture until the 1860s or 1870s.!9 

Moreover, neither the export boom nor proto-industrial development in this 
region had quite the same demographic impact as did prosperity in freer areas, 
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where, via wage labor, they often led to earlier marriages and more children. 
Prussian lords responding to a renewed rise in grain prices after 1763 did 
eventually use more wage laborers, as attempts to further increase compulsory 
labor ran into increasing resistance and inefficiency: in doing so, they settled 
additional people on their land as independent cottagers, allowing more rapid 
formation of new families.!? But so far as we know this was not a common 
pattern elsewhere east of the Elbe—indeed, compulsory labor generally in- 
creased in the eighteenth century, sometimes to six days a week—and even in 
Prussia it belongs primarily to the last half-century before emancipation.'** 
Furthermore, even in this case, the preemancipation turn to wage labor was not 
a steady trend. On the contrary, as wage laborers grew more numerous, they 
also became more like the older labor force of encumbered peasants. In 1763, 
these day-laborers paid 9.5 taler (a silver coin, roughly equal to a week’s cash 
wages for a rural day laborer) for their houses, gardens, and grazing rights; 
were paid in kind for threshing and in cash for various other tasks; and ren- 
dered only six days of unpaid labor per year. By 1808, their cash rent had been 
cut to 5 taler, but they each owed sixty-five days per year of unpaid labor (plus 
threshing, plowing, and other heavy work): about 40 percent of the obligation 
of a “full peasant” given a much more substantial piece of land.!* 
Proto-industrial development also was less likely to lead to easier marriage 
and more rapid demographic growth in eastern Europe than in western Europe. 
In one area studied intensively by Jiirgen Schlumbohm, even the growth of a 
large linen industry in the eighteenth and nineteenth centuries provided rela- 
tively few opportunities to the landless. Instead, most of the labor for this 
industry came from “full-holding” farmers, who already had enough land to 
support a family, and their dependent cottagers. The large-holding patrons 
continued to control the right of these cottagers to form families, and they did 
not want too many of them. Population grew, but not at the booming pace that 
Schlumbohn,, in his earlier writings, associated with proto-industrialization.!*° 
Looking at eastern Europe in general circa 1800, Werner Rosener estimates 
that 10-15 percent of the rural population were household servants on large 
estates who were generally unable to form families.!*’ In Austria-Hungary it 
was not until 1781 that peasants could marry without lordly interference.!*8 
This kind of regime also kept immigration to the east low, even when land 
was relatively uncrowded. There were colonization schemes—especially in 
Prussia, where perhaps as many as 300,000 colonists were brought in to drain 
and occupy wetlands, but also in parts of Galicia, Lithuania, and Russia. To 
secure these new tenants, rulers usually had to assure them of their personal 
freedom and grant them hereditary rights to their farms and various exemp- 
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tions from the usual dues.!°? But these were exceptional arrangements and 
involved what had been waste land; the best land drew no migrants, since it 
was farmed under conditions few Westerners would have agreed to. Moreover, 
though the wave of (mostly German) emigration to eastern Europe, which 
dated back to the twelfth century, continued into the eighteenth century, it 
came to have less and less influence on local conditions. Earlier emigrants had 
brought both new farming techniques and ideas about the rights of cultivators, 
which influenced their Slavic neighbors in Prussia, Bohemia, and parts of Po- 
land, but the eighteenth-century migrants to points further east (mostly Buko- 
vina and Russia) had little impact: they were too few relative to the surround- 
ing population and too isolated.” Thus, just when demographic trends in 
western Europe would lead us to expect more people (and with them ideas) to 
move east, the flow instead dwindled. 

Thus the institutional forces slowing any trends toward population growth, 
proto-industrialization, and a turn away from exports were far stronger in east- 
ern Europe than in Japan’s peripheries, and far, far stronger than in the Chinese 
interior. The chance for western Europe to perpetually trade manufactures for 
primary products here was correspondingly enhanced. We get some sense of 
the trans-European differences in purchasing power, resources, and opportu- 
nity costs when we consider that Baltic timber reaching English dockyards 
cost about twenty times what it cost on the stump, without any further process- 
ing; the very limited and imprecise data I have for wood prices in Jiangnan and 
remote Chinese hinterlands suggests a ratio of more like ten to one.””! 

But this kind of trading partner posed different problems for western Eu- 
rope. First, institutional rigidities limited eastern Europe’s ability to increase 
output. Second, it was not much of a market for manufactures, which limited 
western Europe’s ability to pay for its primary products. Consequently, bound 
labor helped stabilize a pattern of east-west exchange in Europe but also kept 
it on a fairly small scale, one that was increasingly inadequate to western 
Europe’s appetite for land-intensive goods. Let us look first at the obstacles to 
increasing output and then at the problems resulting from eastern Europe’s 
relatively limited demand for western European goods. 

Forced labor tended to be unproductive, and neither lords nor peasants in- 
vested much in improvements. It is significant, that when the Junkers began to 
invest more heavily in capital for their farms, they also began to use more wage 
labor.” It is also worth remembering that the seigneurial systems of eastern 
Europe (like the much milder ones in much of western Europe) were not only 
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relationships between a lord and individual peasant households, but also be- 
tween a lord and a village community. As such, they helped reproduce various 
kinds of common property—woodlands, common pasture, and open fields— 
on which, as we have seen, it was extremely difficult to make changes. By 
maintaining this “slack,” eastern European institutions may have set aside an 
exportable grain surplus for the future; but in the shorter run these institutions 
made it very hard to mobilize this land for grain-growing, regardless of price 
incentives. 

In Germany, as we saw in chapter 2, the end of commonage made massive 
output increases possible, but only after Napoleon. In the Habsburg lands, 
where emancipation was slower, so was the decline of fallowing: from 
33 percent of land circa 1750 it declined only as far as 25 percent by 1850.7 
The replacement of fallowing with new crop rotations was just beginning in 
mid-nineteenth-century Poland and Hungary. In fact, even the two-field sys- 
tem was not completely gone from these regions until the mid-nineteenth cen- 
tury, while in Russia, Romania, Bulgaria, and Serbia it persisted, well beyond 
the introduction of railroads linking farm areas to ports and the opening of the 
Bosporus to Russian ships in 1829. In parts of Russia, the two-field system 
lasted until after the emancipation of the serfs in the 1860s.” In general, the 
further East one got, the slower new techniques were to spread. Thus there 
were supply-side reasons for grain exports from preemancipation eastern Eu- 
rope to stagnate at a level far below what was ecologically possible. As we 
shall now see, there were demand-side problems as well. 

Eastern (and far northern) Europe did not buy very many western European 
manufactures. Most eastern European peasants bought almost no imports, 
being largely outside the cash economy; townspeople were few, and a relative 
handful of rich lords did not by themselves create a very large market. In 
Prussia, at least the “full-holding” peasants seem to have sold enough grain of 
their own to enable them to buy significant amounts of linen and other manu- 
factured goods; but even in Prussia, such families were greatly outnumbered 
by poorer “half-holders,” cottagers, and servants. In Poland, commoners who 
could buy much in the way of manufactured goods seem to have been rare 
indeed.” In most of Scandinavia, the farmers and foresters were free, but 
there just were not enough of them to buy very much; thus opportunities to buy 
from them were likewise limited.”°’ While western Europeans did manage to 
sell both their own and extra-European luxury goods (Asian spices and silks, 
and later New World sugar) to the upper class, about one-third of their imports 
from eastern Europe had to be paid for with silver.” And even demand for 
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silver could easily be glutted in an economy where monetization was limited 
(as in Russia), or where monetization was occurring, but in a small economy 
(as in Norway). 

Similar demand-side problems dogged western Europe’s trade with south- 
east Asia, though the distances involved would have limited any pre-steamship 
trade in bulky products anyway.” (And here, too, there was much land that 
later supplied exports going unexploited in the eighteenth century, as we saw 
in chapter 4.) The trade of China and Japan with southeast Asia presents a 
more complex picture, with various monetary media flowing in different direc- 
tions (indicating that arbitrage, rather than the settlement of trade balances, 
was the principal motivating force)?!° and many Chinese goods being pur- 
chased for resale to points further west. Nonetheless, everyone selling to 
southeast Asia per se seems to have found only a fairly small market, so that 
a large cargo of any given commodity could easily glut the market in a partic- 
ular port.?!! Meanwhile the primary products that left south and southeast Asia 
for China and Japan (Vietnamese and Thai sugar, Indonesian pepper, and so 
on) had much broader markets and faced no comparable “glut” problem. In- 
deed, a good deal more of some of these commodities probably could have 
been sold were it not for restrictions placed on the participants by authorities 
at both ends of these routes.?!” 

Once again, India presents a complex and intermediate picture, on both the 
import and export sides. In its trade with China, India exported farm products 
primarily—cotton, indigo, and later opium—and reexported some of the silver 
it received from further west. From China it received gold and a variety of 
luxury fabrics (some but not all of which were then reexported). The gold in 
question certainly had monetary and quasi-monetary uses (jewelry, for in- 
stance, was often melted down when needed) but more as a store of value than 
as a medium of either state payments or (least of all) daily transactions; indeed, 
much of it probably circulated sufficiently slowly that demand for it could be 
seen as largely a hoarding rather than a transactions demand. In its trade with 
China, then, India looks almost like a larger southeast Asia or eastern Eu- 
rope—which would fit with our earlier observations about how many Indians 
were still largely outside the cash economy and with an apparently very un- 
even distribution of income. 

But India’s eighteenth-century trade with other areas looks very different. 
Here the exports were much more varied, and by far the largest one—cloth— 
was a manufactured good. Though the British were beginning to show an 
interest in India’s forests, this was still largely in the form of having ships built 
at Madras and Bombay. Timber exports still lay in the future, as did the cotton, 
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indigo, and eventually wheat exports of the nineteenth century.7!° It is true, as 
Charles Kindleberger notes, that India bought few European-made goods in 
volume other than coins made of New World metals in the eighteenth century; 
but this often reflected either local competition or transport difficulties rather 
than an inert economy.”!* Moreover, the coins imported from Europe (and the 
cowries imported from Oceania) were widely used for ordinary transactions by 
ordinary people, not just as a store of value for the rich.” Various Indian states 
also imported large amounts of European-made arms and war horses from 
central Asia and Arabia;2!° these are not consumer goods, but they are further 
evidence that stereotypes of India as an economy of “hoarders” rather than 
“spenders” are seriously overdrawn. Thus, India does not seem to have posed 
the same “‘small-market problem” for its European trading partners that eastern 
Europe and Southeast Asia did, but the particular commodities traded did little 
to meet western Europe’s need to trade manufactures for land-intensive prod- 
ucts: that pattern of exchange would come later. 

Finally, the parts of Africa that traded extensively with early modern Europe 
present a picture somewhat like that of southeast Asia, though in some ways 
even less promising as a source of primary products. Here, too, we find a 
relatively sparse population (though not in some parts of Senegambia) and a 
social structure in which bound labor played a major role. (Though, like south- 
east Asia’s bound labor, bound Africans were generally freer than eastern 
European serfs.) Meanwhile, local industries were perfectly capable of meet- 
ing the vast majority of local needs, with imports largely confined to luxuries. 
John Thornton has argued persuasively that the iron that Europeans sold to 
Africa in the sixteenth and seventeenth centuries cannot have accounted for 
more than 10-15 percent of iron use, even in the importing coastal regions, 
while cloth imports cannot have been above 2 percent of those regions’ cloth 
use: what imports there were were probably used mostly as exotica for elite 
display. Meanwhile, Africa also sold significant amounts of cloth to Europe.”!” 

Moreover, since Africa (here unlike southeast Asia) also had large amounts 
of gold, there was relatively little besides luxury manufactures that Euro- 
peans could use to acquire goods here. And Africa’s principal primary-product 
exports—pepper, gold, and ivory—did little to substitute for European land, 
anyway; it was not until much later that Europeans had the military power 
(and disease resistance) with which to force Africans to grow what Europe 
needed.7!8 
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Eventually, of course, one African export did reach a huge scale: slaves. But 
the growth of the slave trade does not indicate that Europeans could unilater- 
ally shape their trade with Africa, even though from a contemporary stand- 
point this traffic suggests a relationship of complete dominance. The external 
slave trade took advantage of the fact that the relevant societies not only al- 
lowed a kind of property in people, but did not have private property in land. 
Thus, ownership of people became a way of storing accumulated wealth,”!° 
and Europeans who bought slaves were allowing their owners to convert this 
stored wealth into inanimate (and thus more secure, if less productive) prestige 
goods: goods that Europe had to continually scramble to find enough of as the 
slave trade expanded.””° 

To summarize, then, we should avoid projecting back into earlier eras the 
twentieth-century pattern in which the terms of trade usually favor industrial 
exporters over raw materials exporters, making “agrarian” almost synonymous 
with “poor.”””! This pattern only became set once primary-product production 
itself began to require more manufactured inputs and once even poor people 
began to purchase many non-farm goods and/or farm goods produced with the 
aid of industrial inputs. Consequently, “underconsumption” emerges here as a 
very different phenomenon from the one often presented by scholars (mostly, 
though not exclusively, Marxists) working on the late nineteenth and twentieth 
centuries. In most such accounts, inadequate demand is seen as a problem of 
core areas, created when the huge leaps in productivity made possible by 
mechanization far exceeded the purchasing power of poorly paid workers; 
thus, some have argued, the need for additional markets motivated a new, 
peculiarly capitalist wave of late nineteenth-century imperialism. Here, how- 
ever, underconsumption emerges as a problem created by social structure and 
demographic conditions in some preindustrial peripheries themselves (which 
is why they exported more than they imported) and is seen to have hampered 
the efforts of preindustrial cores (which were short of certain supplies, not of 
consumers) to obtain the land-intensive goods they needed. 

For western Europe in particular, eastern Europe represented a peripheral 
trading partner that was ecologically capable of exporting vast quantities of 
grain, wood, and other land-intensive products. And thanks to institutional 
rigidities, that capacity was not being diverted to internal growth at the same 
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rate as in east Asian peripheries. But the same rigidities meant that eastern 
Europe’s trade with western Europe peaked rather quickly and at levels that, as 
we have already seen, were minor compared with the long-distance flows of 
grain, timber, and fertilizer in China.” The relatively restrained cutting of 
abundant Baltic timber, despite strong demand, rising prices, and generally 
good water transport, is also striking. We lack the data to do a quantitative 
comparison with China’s lumber trade, but Baltic lumbering seems to have 
been much more restrained than timber-cutting in, for instance, eighteenth- 
century New England and Canada, which had few other exports and imported 
most of their manufactures. It certainly pales next to nineteenth-century 
lumbering.” 

World-systems theorists generally see these exchanges between “feudal” 
eastern and “capitalist” western Europe?” as a transformative moment, from 
which a global division of labor unfolded. What we have seen here, however, 
is that those exchanges were not unusual in kind or in scale and that there were 
crucial built-in limits on their growth: limits that were also limits on western 
Europe’s ability to expand its stock of food, fuel, fiber, and building supplies 
through these exchanges. Merely finding “less-advanced” trading partners did 
not solve any core’s problems, at least not for long. 

In the late nineteenth century, it may have become an advantage for western 
Europe that eastern Europe had not undergone massive population growth 
(either by natural increase or by immigration?) and import substitution at an 
earlier date, the way the Chinese interior and Japan’s “Region II” had. This had 
the effect of leaving more of eastern Europe’s land-intensive products avail- 
able for export in an era in which the massive capitalization of production and 
productivity increases of the Industrial Revolution had made both the Habs- 
burg lands and Russia places where one could sell everything from cloth to 
rolling stock. Thus here, too, Europe (if considered as a whole) may eventually 
have reaped certain “advantages of backwardness” that resulted from institu- 
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tional barriers to more intensive use of the land at an earlier date. But those 
advantages could not yet be reaped in the technological and institutional cli- 
mate of the eighteenth or early nineteenth century. At that point, when emanci- 
pation and the parceling out of the commons were just starting to spread across 
central and eastern Europe, ordinary people in much of eastern Europe still 
bought very few manufactures, and expensive capital goods were still rare. 
Consequently, trade between eastern and western Europe circa 1800 remained 
where it had been since the mid-seventeenth century, which was far short of 
meeting the west’s needs. Thus, in 1800, the ecological pressures described 
earlier in this chapter remained unresolved for western Europe, as they did for 
China and Japan. Those pressures could have either stopped growth altogether 
or forced it down a more labor-intensive, “east Asian” (or perhaps “Danish’’) 
path that involved no dramatic breakthrough. Eventually, the ecological “ad- 
vantages of backwardness” discussed here made a major difference, but they 
took time to become available. 

In the interim, the coal breakthrough provided one important form of 
ecological relief—but even that was not enough, given the variety of land- 
intensive products required. If western Europe was to undergo a large further 
increase in its industrial production and primary-product consumption beyond 
the levels of the mid-eighteenth century—even a total increase, much less a per 
capita one—it would need a new kind of trading partner. And that, as we shall 
see, was uniquely possible in the New World. 


SIX 


ABOLISHING THE LAND CONSTRAINT: 
THE AMERICAS AS A NEW KIND 
OF PERIPHERY 


de sac and transfer handicraft workers into modern industries as the 

technology became available. It could do this, in large part, because 
the exploitation of the New World made it unnecessary to mobilize the huge 
numbers of additional workers who would have been needed to use Europe’s 
own land in much more intensive and ecologically sustainable ways—if even 
that could have provided enough primary products to keep ahead of nine- 
teenth-century population growth. The New World yielded both “real re- 
sources” and precious metals, which require separate treatment. Let us begin 
with real resources; they, in turn, begin with plantation products from the Ca- 
ribbean, northeastern Brazil, and later the southern United States. 

The New World’s farm exports were largely slave grown. The plantations 
were almost all either on islands or near the coast. Consequently, exports from 
the circum-Caribbean plantation zone did not plateau the way that exports 
from the Chinese interior to Jiangnan and Lingnan did when free laborers ran 
into diminishing returns and switched more of their efforts to handicrafts; nor 
were they beset by the soaring transport costs that Old World foresters faced 
once they moved away from the riverbanks. And because the proprietors of 
New World plantations (unlike those of eastern European estates or southeast 
Asian pepper fields) purchased most of their labor force from abroad and often 
curtailed their subsistence production, western Europe’s trade with this area 
also escaped the “small-market problem” that had dogged its trade for eastern 
European raw materials. Exports had to be high enough to cover the costs of 
buying slaves and much of the cost of feeding and clothing them. 

There were many reasons why African slaves became the principal 
workforce in so many New World colonies. First and foremost are the aston- 
ishing death rates among New World peoples after contact, mostly from dis- 
ease. Few of Europe’s poor, as we have seen, could pay their own passage 
before 1800, and they were only worth transporting if one could force them to 
produce exports. With outright enslavement of Europeans unacceptable, this 
meant indentures that would end with freedom and a grant of land. As survival 
rates for Europeans (and Africans) in the New World began to improve, this 
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became too expensive for most plantation owners; they preferred to pay more 
money up front and get a slave who never had to be freed.' The surviving New 
World peoples were sometimes enslaved (especially in Brazil), but Africans 
were preferred for several reasons. New World peoples were seen as fragile 
because so many died upon contact with Europeans; and at least some Europe- 
ans opposed their enslavement on humanitarian grounds (but not that of Afri- 
cans).” Amerindians also would have found it much easier to flee and to make 
common cause with unconquered native peoples nearby (though Africans 
sometimes did this, too). And since the conquest of native peoples slowed 
down considerably after the first half century (once smallpox had done its 
worst damage and various indigenous peoples had acquired guns and horses), 
acquiring indigenous slaves was not always easy.’ By contrast, the large inter- 
nal slave trade in Africa made it relatively easy for Europeans to acquire slaves 
there, as long as they had goods that the slaveholders wanted. Meanwhile, the 
Spanish and the Portuguese crowns preferred the transatlantic slave trade to 
New World slave-raiding, because the former was much easier to monitor and 
tax than local slave-raiding.* This was yet another way in which interstate 
competition and military fiscalism indirectly helped accelerate the repopula- 
tion of the New World from overseas and helped place the settlers in a context 
in which they (unlike, say, settlers on the Chinese frontier) would find it hard 
to switch away from a focus on export production. The slaves had no choice 
at all, and even their owners may have had little choice, since they (unlike a 
hypothetical group raiding locally for slaves) had to pay for their purchased 
workforce. 

Slave imports to the British West Indies equaled roughly one-fourth of 
sugar export revenues between 1760 and 1810; imports from Britain itself 
covered about one-half, and food and wood from British North America 
(above and beyond the amounts swapped directly for sugar) covered the re- 
maining quarter.” French Caribbean sugar exports were about 15 percent 
below those of Britain just before the French and Haitian Revolutions, and its 
slave imports were almost identical to those for the British Caribbean through- 
out the eighteenth century: so here slave imports should have covered roughly 
30 percent of sugar revenue.® And in Brazil, the world’s largest slave importer, 
the prices paid for imported slaves in 1821-26 (the first set of several con- 
secutive years for which I found figures) equaled the country’s total export 


1 Galenson 1989: 52, 76; Morgan 1975: 215-16, 296-99. 

2 Thornton 1992: 135-36. 

3 Tbid., 138-41. 

4 Ibid., 136-37. 

5 Calculations based on slave prices from Miller 1986: 70; British import data based on Mitch- 
ell 1988: 462-64 and Deerr 1949-50: 1: See also appendix D. 

6 For export volumes, see Deerr on the British Caribbean (1949-50: I: 193-203) and the French 
Caribbean (I: 235-42); for slave imports, see Curtin 1969: 216. 


266 CHAPTER SIX 


revenues for those years.’ Since the 1820s saw an unusually high volume of 
high-priced slave imports, this is no doubt atypical: the late eighteenth-century 
average was probably closer to one-fourth the value of all exports, much as in 
the British and French West Indies.® Thus, the slave trade helped make Euro- 
American trade fundamentally different and more expandable than the more 
direct exchanges of raw materials for manufactured goods and silver between 
Old World cores and peripheries. 

Furthermore, though nearly all bound cash-crop producers in the Old World 
also grew what was needed for their subsistence, many New World slaves had 
little or no opportunity for subsistence farming. And since for a long time 
plantation owners purchased very few women slaves (and manumitted more of 
them than they did men), many slaves also lacked families, who helped supply 
the subsistence needs of compulsory cash-crop workers in many Old World 
settings.’ Thus, despite their poverty, the everyday needs of slaves created a 
significant market for imports; in this, slaves were unlike most of the unfree 
populations in Old World peripheries. These goods (above all cheap cotton 
cloth for slaves to wear) were a large part of the manufactured imports that 
took up almost 50 percent of sugar export proceeds in the British Caribbean. 
Some of these goods were always made in Europe; others came at first from 
India via Europe but were later replaced by British imitations. 

Grain and wood from British North America (above and beyond an un- 
known amount obtained in direct barter for sugar) took up the remaining one- 
quarter of Caribbean sugar revenue. And since this trade enabled the mainland 
to pay for its own imports of British manufactures," it represented an indirect 
route through which Britain turned still more of its relatively abundant capital 
and labor into land-saving imports. Slave plantations in Brazil and British 
North America acquired more of their supplies locally than those in the Carib- 
bean, and Brazilian plantations in particular also economized by providing 
exceptionally skimpy food and clothing to their slaves;!! thus they purchased 
less from abroad, but these needs were still non-trivial.!* Moreover, the Brazil- 
ian strategies that limited supply purchases—from skimpy diets to unbalanced 
sex ratios—increased the need to replenish the supply of slaves themselves 
with fresh purchases from Africa. 
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Thus, slavery helped make Euro-American trade unlike any between Old 
World cores and peripheries. A free-labor periphery like southwest China 
would not have served Europe as well, even if it had been just as ecologically 
bountiful; nor would a periphery like eastern Europe (or later Java) in which 
participants in a still-functioning subsistence-oriented economy were forced 
into part-time export production. Silver exports from Potosi, which fell as the 
native population recovered and a more self-sufficient regional economy 
reemerged,!? remind us that European demand alone did not ensure a contin- 
ued flow of a commodity to Europe without either massive force or the repro- 
duction of local needs for European goods. We will return to silver shortly. 
What needs emphasizing here is that it was not only ecology that made so 
much sugar, tobacco, and later cotton flow from the circum-Caribbean region: 
the region was also sociologically and politically set up to “need” almost 
everything else. Indeed, one of Britain’s advantages was that unlike France, 
Holland, or Denmark, it did not need to ship food from Europe to its sugar 
colonies but could rely on continental North America to do so, which in turn 
bought English manufactures (employing labor and capital rather than land). 

Thus, a combination of depopulation and repopulation with slaves made the 
circum-Caribbean region a perversely large market for imports and a source of 
land-intensive exports. In fact, it became the first periphery to assume a now 
familiar “Third World” profile: that of a large importer of both capital goods 
(in this case, walking, talking, kidnaped ones) and manufactured goods for 
daily use, with exports that kept falling in price as production became more 
efficient, capital intensive, and widespread. By contrast, the prices of most 
forms of energy produced in Europe, including food, rose throughout the eigh- 
teenth century, relative to both wages and other goods.'* Thus the plantation 
areas of the New World were a new kind of periphery: one that would import 
enough to keep its trade with the core fairly balanced. Moreover, its imports 
and exports stimulated each other: more sugar exports consistently led to more 
slave imports, more food and clothing imports, and (often) more plantation 
debt, which led to selling more sugar next year, at whatever price. 

Meanwhile, concentration on one or two exports in most plantation areas 
greatly facilitated a crucial improvement in trade itself. Transatlantic shipping 
costs fell roughly 50 percent during the eighteenth century, even without sub- 
stantial technological change. Part of the decline was due to political change: 
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the British Navy repressed most piracy, which reduced insurance rates and 
allowed more freight to travel on unarmed ships with smaller crews.! How- 
ever, the other major component (briefly discussed in chapter 4) was a sharp 
decline in the time spent acquiring cargo. This meant a faster turnover of work- 
ing capital, more intensive use of ships, and large savings in sailors’ wages 
(who had to be paid for every day away from home, even if they were waiting 
in port while a cargo was purchased). This reduction in port time was achieved 
by having a local agent collect the desired goods in a warehouse before the 
ship arrived, rather than having the ship visit many plantations and spend time 
haggling. Such delegation of responsibility was much easier when each area 
only sold one or two exports, rather than the numerous possibilities in, say, an 
Indian Ocean port.!” 

Thus, while seeking more primary products from many Old World periph- 
eries meant exhausting the most accessible sources, facing higher transport 
costs, and working against the logic of import substitution, an opposite dy- 
namic was at work in much of the New World. With political and sociological 
factors working against import substitution, export monocultures brought 
down transatlantic transport and transaction costs. This in turn allowed Ameri- 
cans to incur higher local transport costs—i.e., expand further inland—and 
still sell enough in Europe to pay for manufactures and repay start-up costs. 
This dynamic operated whether the labor in question was slave, indentured, or 
free but in need of start-up money, and it played a crucial role in populating 
North America.'® It also helped the transatlantic exchange of manufactured 
goods (and kidnaped “capital goods”) keep expanding, unlike the Baltic trade 
or the trade from the Chinese interior. 

In other words, a demographic catastrophe, colonial legislation, and slavery 
combined to create a periphery that was an ever-expanding source of raw ma- 
terials in an era before most production required expensive capital goods and 
when most people still had some connection to subsistence production. In- 
deed, this situation proved temporary even in much of the New World; as 
population levels recovered in Peru and Mexico, more self-sufficient econo- 
mies reemerged and exports fell.!° Without the peculiar conditions created in 
the circum-Caribbean region, the mere existence of trade between a rich, free 
labor core and a poorer, bound labor periphery would not have had such ep- 
ochal effects; western Europe’s trade with eastern Europe, for instance, was in 
no way more important or dynamic than that between the Lower Yangzi and 
its various free labor peripheries. The form of labor control on the periphery 
was indeed crucial, as world-systems theorists insist, but we oversimplify 
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greatly if we lump together all kinds of “coerced cash-crop producers.” New 
World slavery and colonialism were different in very important ways. 

Earlier arguments about the importance of slavery in European (especially 
British) industrial growth have often focused on export markets as a stimulus 
for burgeoning industries; they have thus been vulnerable to the “‘internalist” 
argument that domestic markets were growing, too, and off a much larger base. 
Such debates may be inherently inconclusive—if Caribbean demand ac- 
counted for 12 percent of the growth of British industrial output between 1748 
and 1776,” is the proverbial glass half full or half empty? By contrast, the 
argument here emphasizes that some markets mattered more than others. For 
the New World and the slave trade offered what an expanding home market 
could not have: ways in which manufactured goods created without much use 
of British land could be turned into ever-increasing amounts of land-intensive 
food and fiber (and later timber) at reasonable (and even falling) prices. 


Another New World, Another Windfall: Precious Metals 


Meanwhile, Mexico, Peru, and later Brazil sent Europe vast amounts of pre- 
cious metals. Some of this was the direct result of colonial extraction, such as 
the Spanish and Portuguese kings’ cut of all mining in their domains. Legally, 
this share was at least 27.5 percent—and perhaps as much as 40 percent—of 
all shipments prior to 1640.7! Since these rates quickly led to widespread 
smuggling, the crown’s actual share of output was never that high, and the 
legal rates were gradually lowered to try to reduce contraband; even so, the 
crown probably received one-tenth to one-fifth of registered output.” 

A substantial further portion of the flow was only slightly less directly based 
on coercion. Forced labor quotas lowered the costs of mining, whether indige- 
nous people actually did the labor themselves or bought their way out of it, 
subsidizing the wages of others.” While the direct beneficiaries of these quotas 
were mining entrepreneurs resident in the New World, they clearly increased 
the output possible at any given price; and since many people—from big and 
medium-sized mine operators to “sharecropping” miners themselves—had 
gold and silver to sell,” they could not keep from passing along these savings 
to European buyers. Meanwhile, colonial legislation greatly reduced competi- 
tion among those bringing European and Asian goods to exchange for precious 
metals—and at least attempted to restrict production of local alternatives to 
these imports. Thus both the scale of this trade and the prices at which it 


20 Richardson 1987: 768. 

21 Hamilton 1934; Flynn and Giraldez 1996: 321-29. 
22 Morineau 1985: 102, 121, 289. 

23 Stern 1988: 849-52; Tandeter 1993: 15-85. 

24 Stern 1988: 852-54. 


270 CHAPTER SIX 


occurred were distorted, making some unknown further portion of gold and 
silver exports a “gift” to Europe. 

Some of this “gift” stayed in western Europe. Those metals probably did 
little for Europe’s economic development, since they financed numerous wars, 
including Spain’s nearly successful assaults on the emerging core economies 
of northwest Europe.” Nonetheless, the metals may have helped grease the 
wheels of European trade, and they certainly played a role in the growth of 
more effective militaries. Meanwhile, much New World treasure went further 
east, bringing other commodities to Europe. It can be roughly divided into 
three separate streams. 

One substantial stream of New World gold and silver exports went to vari- 
ous ecologically rich small market zones in the Old World—from Southeast 
Asia to parts of the Near East to eastern Europe—making it possible for Eu- 
rope to expand its imports of real resources from these peripheries. In these 
cases, silver or (less often) gold were used like modern currency reserves: they 
were a residual store of value transferred to cover an otherwise unbalanced 
trade with areas that had limited demand for the goods Europe sold. But one 
could also see these metals, which were usually coined before transshipment 
from Europe, as the one European manufactured good for which these zones 
had fairly large markets and (lacking the proper raw materials) limited local 
production.” In economies that were monetizing rapidly (e.g., much of Scan- 
dinavia), this manufactured good was at least partially an item of popular use; 
in the least marketized peripheries, such as eastern Europe, it was essentially 
a luxury good. Either way, it made it possible to obtain more primary products 
from these areas than would have been possible otherwise. 

But, since precious metals do not wear out or get used up (unlike cloth, or 
grain), it was hard to create an expanding (or perhaps even enduring) market 
for them if only a tiny part of the society used them. True, wealthy people 
could add to their silver or jewelry hoards; but at some point they had enough 
for all conceivable obligations, and silver as a form of conspicuous consump- 
tion must have begun to lose value relative to silk, porcelain, paintings, and so 
on. Thus, New World silver helped western Europe obtain more raw materials 
than they could have had the fifteenth-century “bullion famine” continued,” 
but could not by itself indefinitely expand western Europe’s trade with less- 
monetized Old World economies. 

The second stream also helped Europe obtain land-intensive goods, but less 
directly. This flow was exchanged for various Asian (mostly Indian) manufac- 
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tured products, which then covered much of the cost of procuring slaves for the 
Americas. Indian cloth alone made up roughly one-third of all the cargo by 
value exchanged by English traders for African slaves in the eighteenth cen- 
tury and may have made up over half of the goods that French traders (whose 
industries were slower to produce good imitations of Indian fabrics) used to 
acquire slaves.’ Much Portuguese imperial trade went directly from Asia to 
Africa to Brazil, stopping in the mother country only to deliver New World 
goods.” In other words, this portion of the metals flow facilitated the process 
we have already described, in which New World slave areas became an impor- 
tant complement to labor and capital rich, land-poor Europe. 

In India, as we have seen, there is a strong case for seeing much of the flow 
of gold and silver coins as meeting a broadly based transactions demand, rather 
than as a store of wealth that covered a “trade deficit.” But despite impressive 
evidence of ongoing monetization in India, it does not necessarily follow that 
in the absence of New World metals, India would simply have imported more 
of other Euro-American goods. Much of the population still only entered the 
market to obtain a few necessities, meet occasional ceremonial expenses (e.g., 
for weddings), and raise cash to pay taxes and other dues; and to the extent that 
they did purchase other goods, it is not clear that European manufactures 
would have been competitive. And the greater prestige of Chinese fabrics and 
ceramics, Southeast Asian delicacies, and specifically Islamic goods from the 
Middle East meant that European luxury goods would not have found a large 
market either. So even if we treat precious metals flowing to India as just 
another product, they were probably special in another sense: they were about 
the only European good that one could imagine India buying on such a huge 
scale. (The one possible alternative that comes to mind is arms; it is unclear 
what effect a large further increase in this already substantial trade might have 
had in the period spanning Mogul decline and British ascendancy.) 

Finally, the third stream of metals was for decades the largest of all; but this 
flow of silver probably did the least to ease pressures on Europe’s land. It went 
to densely populated, heavily commercialized parts of Asia, where it was used 
as a medium for transactions involving every class in society; and in return, 
various consumer goods flowed to Europe and to the Americas themselves. 
This description, as we have seen, may fit some of the Indian trade, but it refers 
above all to the enormous flow of silver to China, where millions of ordinary 
people used silver to pay their taxes and for many ordinary purchases. 

Here silver was clearly a good, not residual wealth used to settle unbalanced 
accounts. Indeed, while silver flowed into China between 1500 and 1640, gold 
and copper left China, often ending up in Europe. And though silk, the most 
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important “real good” among China’s exports, was a fabric rather than a metal, 
it, too, was used as money in some places. Thus, New World silver in this trade 
was just one of many goods being arbitraged: items that were more plentiful in 
China than elsewhere (gold, porcelain, silk) were exchanged for silver, which 
was comparatively scarce in China*! but in very high demand as it became the 
monetary and fiscal base of the world’s largest economy.*” By about 1640, this 
trade had brought silver to gold ratios in China and Europe into rough equilib- 
rium; thus, having lost its raison d’étre, this trade went into a sharp decline, 
recovering only in the eighteenth century.*? In its first incarnation, the trade did 
little to supply land-intensive commodities to Europe. It had, however, been 
enormously profitable and yielded goods that (unlike more and more silver) 
could be used to make exchanges elsewhere. 

In China, as in India, it may be difficult to imagine another good that would 
have been imported on such a massive scale had silver not been available. 
Thus in this case, too, New World mines were important to Europe’s capacity 
to obtain goods in the rest of the Old World. But the Chinese case differs from 
the Indian one, from the importer’s side, in that it is far harder to see much of 
the silver it imported as nonessential; thus, in the absence of that flow, we must 
imagine either other imports of monetary media or a large reallocation of 
China’s own productive resources, perhaps in turn expanding demand for 
other imports. From the European side, meanwhile, the difference between this 
flow of metals and that which went to India is that this one did relatively little, 
even indirectly, to ease pressure on the land. 

These distinctions among various uses of New World treasure are post hoc 
and highly imperfect, and the association of different uses with different final 
destinations for the metals must be seen as tendencies, not absolute rules. Even 
in eastern Europe—perhaps the periphery in which the general population was 
the least involved in the cash economy—not all imported metals represent 
abstract “wealth” hoarded by the elite in a stagnant economy. At the other 
end of the scale, there was surely some hoarding of silver even in China. What 
we need to recognize is that some of this behavior went on everywhere; there 
are no grounds for the sharp distinction some scholars have seen between 
western “spenders” and Asian “hoarders.”°4 Moreover, the line between hoard- 
ing and transactions demand was itself vague in a world in which ordinary 
people did not have savings accounts, and in which jewelry and other items of 
display were often a crucial part of securing the marriages that reproduced 
productive units. 
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But despite the approximate and fluid nature of these categories, they do 
show us something: New World metals were not simply “money” that Euro- 
peans turned into “real” resources by distributing them around the Old World, 
with European needs always driving the story. The internal dynamics of other 
regions could create “needs” no less real than those of Europe, such as China’s 
need for a more usable currency, or the desire of eastern European elites to turn 
their grain surpluses into something easily stored and shipped and thus usable 
for provisioning their troops on campaign.*° It was the intersection of Euro- 
pean and other regional dynamics that determined the extent and nature of 
these metals’ flows: the world economy remained polycentric, and forces ema- 
nating from elsewhere could shape it just as much as those emanating from 
Europe. 

Indeed, as we saw in chapter 4, had China in particular not had such a 
dynamic economy that changing its metallic base could absorb the staggering 
quantities of silver mined in the New World over three centuries, those mines 
might have become unprofitable within a few decades. The massive inflation 
of silver-denominated prices in Europe from 1500 to 1640 indicates a shrink- 
ing value for the metal there even with Asia draining off much of the supply,”° 
and the less-monetized parts of the Old World would not have indefinitely kept 
absorbing precious metals without also devaluing them. This is one more way 
in which early modern silver and gold were not quite like contemporary 
“money”: today those who have hard currency to spend will never have trouble 
obtaining more resources, since contemporary peripheries have staggeringly 
large needs for capital. 

Nonetheless, the transshipment of New World metals did allow western 
Europe to expand its imports of real resources far beyond what it could have 
obtained otherwise. Some New World silver may have had to have been con- 
verted to cloth, porcelain, or spices to keep expanding the flow of resources 
from some of the less-monetized Old World peripheries; but thanks to Chinese 
demand, this option was available, too. And as we have already noted, the 
combination of New World metals themselves, transshipped Asian goods that 
had often been obtained with silver, and exotica from the New World itself 
(such as sugar and tobacco) paid for more of western Europe’s imports from 
the rest of the Old World than did manufactures created wholly within Europe. 

Thus the distinction that some authors make between bullion extracted 
through coercion and a far more important flow of real resources obtained 
through consensual trade seems artificial.’ Not only were the land and labor 
that produced New World resource exports very much the fruits of extra- 
market coercion, but it took the unique arrangements of Caribbean plantations 
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and of mercantilist policies throughout the New World to escape all the forces 
that caused core-periphery exchange within the Old World to plateau. Without 
these features, and without silver that helped pay for colonial administration 
and provided for Asian goods to be transshipped to Africa and the Americas, 
it is hard to see how the “ecological windfall” could have found its way to 
Europe in such quantities; nor is it clear how Europe could have obtained as 
much ecological relief from the rest of the Old World as it did. 


Some Measurements of Ecological Relief: 
Britain in the Age of the Industrial Revolution 


The quantities involved were vast,** but to discuss them usefully they must be 
broken down a bit. For argument’s sake, let us eliminate goods that could have 
been obtained from Old World peripheries without major institutional changes 
(e.g., furs, which Russia presumably could have exported in larger amounts) 
and gains from Old World adoptions of New World plants such as the potato 
(without which neither Ireland nor Prussia could have exported grain to En- 
gland). The New World’s huge fisheries, for which North American landfalls 
were convenient but not essential, are also best left out. These belong to the 
New World windfall in some loose sense, but if we cast our net too widely, we 
are simply counting traffic across the Atlantic rather than showing that these 
exchanges (much less any particular mechanism behind them) were essential. 
So for the eighteenth and early nineteenth centuries, the discussion will focus 
almost exclusively on sugar and cotton, with some reflections on the larger 
torrent of primary products that came from the Americas in the mid- and late 
nineteenth centuries. 

Mintz estimates that sugar made up roughly 2 percent of Britain’s caloric 
intake by 1800, and a stunning 14 percent by 1900.*? In fact, the real figures 
would appear to be even higher. Using the same estimates of per capita sugar 
consumption as Mintz does, and the same conversion into calories, the per- 
person, per-day consumption of sugar for the United Kingdom (including Ire- 
land) comes to over 90 calories in 1800. If the average Briton consumed 2,500 
calories per day in 1800 (a generous estimate),*° then 90 calories is almost 
4 percent of total intake even at that early date; the average 1901 sugar intake 
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would have yielded over 18 percent of total calories if people really averaged 
2,500 calories per day, and over 22 percent if they averaged a more likely 
2,000. And although today sugar is often derided as a source of “junk” calo- 
ries, it can be valuable in poorer diets, preventing scarce protein from being 
burned for energy." 

The 4 percent figure for 1800 may seem modest, but it is worth recalling that 
an acre of tropical sugar land yields as many calories as more than 4 acres of 
potatoes (which most eighteenth-century Europeans scorned”), or 9—12 acres 
of wheat. The calories from the sugar consumed in the United Kingdom circa 
1800 (using figures from Mintz) would have required at least 1,300,000 acres 
of average-yielding English farms and conceivably over 1,900,000; in 1831, 
1,900,000 to 2,600,000 acres would have been needed. And since the land that 
remained uncultivated in Europe (and especially in Britain) by this time was 
hardly the continent’s best, we could plausibly make these numbers still larger. 

Dried meat, plus ships, wood-based naval stores, and small amounts of tim- 
ber and grain spared some land in the late eighteenth century and a good deal 
in the early nineteenth century. North American timber exports to Britain, for 
instance, were trivial before 1800 (though exports to southern Europe were 
not); but by 1825, they were large enough to replace the output of over 
1,000,000 acres of European forest and soared thereafter.“ Some savings also 
came indirectly, as New World silver and reexports paid for much of Britain’s 
Baltic timber imports (which replaced the output of about 650,000 acres per 
year in the 1780s and 1790s). Given that the total arable land of Britain was 
roughly 17,000,000 acres,“ the 3,000,000-4,000,000 New World “ghost 
acres” found so far are a non-trivial addition to Britain’s land base, even with- 
out cotton—and before the much, much larger boom in American imports in 
the mid-nineteenth century. 

By 1815, Britain imported over 100,000,000 pounds of New World cotton; 
by 1830, 263,000,000 pounds.*’ If one replaced this fiber with an equivalent 
weight of hemp or flax, the extra acreage needed would be comparatively 
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modest: 200,000 acres in 1815, 500,000 in 1830. But hemp and flax— 
especially hemp—were both considered inferior fibers for most purposes, were 
much more difficult to work with, and processes for spinning them mechani- 
cally emerged later than that for cotton.*® More important, both hemp and flax 
were extremely labor-intensive and manure-intensive crops: so much so that 
most people only grew them as garden crops. Even three centuries of govern- 
ment schemes and subsidies had failed to promote larger-scale production in 
either England or North America.” 

This leaves wool, long Europe’s main clothing fiber. But raising enough 
sheep to replace the yarn made with Britain’s New World cotton imports by 
would have required staggering quantities of land: almost 9,000,000 acres in 
1815, using ratios from model farms, and over 23,000,000 acres in 1830. This 
final figure surpasses Britain’s total crop and pasture land combined. It also 
surpasses Anthony Wrigley’s estimate that matching the annual energy output 
of Britain’s coal industry circa 1815 would have required that the country 
magically receive 15,000,000 additional acres of forest.5 If we add cotton, 
sugar, and timber circa 1830, we have somewhere between 25,000,000 and 
30,000,000 ghost acres, exceeding even the contribution of coal by a healthy 
margin. 

Extracontinental imports also reduced per capita food needs by changing 
habits, as discussed in chapter 5; this might increase our land-savings calcu- 
lation significantly, but it is probably uncountable. Cheaper home heating 
was, of course, largely attributed to the surge in coal output. But having far 
more people work indoors—rather than following the “Jiangnan” or even the 
“Danish” route to ecological survival—was crucially dependent on both 
cheap coal-based energy and overseas supplies of cotton, grain, and other 
land-intensive imports; and indoor laborers appear to have consumed about 
one-third fewer calories per capita than outdoor ones.>! The unprecedented 
amounts of cheap cloth that helped preserve warmth and further reduced ca- 
loric needs was unimaginable without American cotton. And insofar as caloric 
needs were also reduced by the appetite-suppressing qualities of tea and sugar, 
this was another hidden savings achieved in part through coercion abroad. 
Most sugar came from New World plantations, while tea was paid for first with 
New World silver and then with Indian opium. These factors together would 
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add significantly to the “ghost acreage” even in the early nineteenth century 
and enormously in the middle and later years of the century. 

Of course, the southern United States is not the only place where cotton will 
grow; but without that area, the early growth of Manchester would have faced 
very serious impediments. Some sense of how much more difficult it would 
have been to sustain a boom in cotton textiles without this area’s particular 
ecological and institutional heritage can be gained by looking at the so-called 
cotton famine that occurred later, during the American Civil War. 

Though American cotton exports were cut off only between 1862 and the 
middle of 1865 (during 1861 the North did not yet have an effective blockade), 
Britain had begun by 1850 to make considerable efforts to increase cotton 
supply. These efforts were almost certainly far greater than Britain would have 
made to find cotton supplies in an imaginary world in which U.S. exports were 
not available in the first place. British power was far greater at this point than 
it had been at the beginning of the century, and the shipping and other relevant 
technologies available to it were far superior. Perhaps more important, the 
existence of numerous mills, huge numbers of workers, and existing customers 
expecting products created far greater incentives to avoid a diminution of cot- 
ton supply than the imagined possibility of building such an industry could 
ever have created for overcoming an initial lack of cotton. Yet in spite of these 
efforts, “the supply of raw material . . . prov[ed] obstinately inelastic.’*” 

The major focus of British efforts was India. The Indian government was 
pursuing a “cotton-oriented policy of annexation and railway construction” 
during the 1850s but with little to show for it for the first decade. A big jump 
did occur in 1861—much of it at the expense of domestic consumption and 
shipments to China rather than by expanding output—but Indian shipments 
were still less than half of U.S. shipments to Britain in 1861. Moreover, ex- 
ports rose only 8.6 percent further after this, even though this was when the 
Union blockade became effective and cotton prices soared.* 

The other relative success—with far less outside effort—came in Egypt. 
This was possible because the Egyptian government itself had been committed 
to expanding cotton output since the days of Mohammed Ali: once the mills he 
had ordered built proved uncompetitive, the cotton crop was available for ex- 
port. Exports began in 1821, passed 27,000,000 pounds in 1824, and almost 
50,000,000 pounds by the 1850s;* but this was less than half of what U.S. 
exports had been as far back as 1815. At its peak, Egyptian exports approached 
200,000,000 pounds (still well short of those of the United States in 1830) 
before falling back very sharply.*° These short-lived achievements came after 
forty years of intense pressure from above—indeed until the Civil War, Egyp- 
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tian cotton cultivation did not spread much beyond the estates of Mohammad 
Ali and his relatives—engineered by a regime that had been inspired by the 
example of Lancashire’s success. Despite this long preparatory period, they 
did not represent a sustainable level of production, much less one capable of 
further expansion. Nor did they provide the cotton at a price Lancashire could 
have lived with for very long. 

During the U.S. Civil War, about 40 percent of the Nile Delta was growing 
cotton in any given season; given the rotations being used, it appears that 
cotton was grown in every delta field at some point between 1863 and 1865.56 
Given the limited amount of well-watered land in Egypt, this probably repre- 
sented an absolute maximum of possible cultivation without the kind of irriga- 
tion made possible by twentieth-century mega-projects. Even on this land, 
costs of cultivation quickly rose to levels that were profitable only at the abso- 
lute peak of prices in 1864;°’ and at those prices (in fact, even at the lower ones 
of 1862), raw cotton was actually more expensive than coarse yarn.’ 

Britain’s less-focused efforts to stimulate exports from other promising- 
sounding sources—Brazil, west Africa, Queensland, and Burma—produced 
almost nothing,’ even though prices soared. British cotton consumption fell 
55 percent between 1861 and 1862, while prices (already up in 1861 because 
of the war) doubled. In relative terms, cotton had cost about one-third the price 
of wool in 1860, but cost more by 1864. Prices would no doubt have gone 
higher still were it not that when the Civil War began, there was both a fairly 
large supply of stockpiled raw cotton and a huge glut of finished cotton goods 
in warehouses (thus depressing demand for more spinning and weaving).°! 
Employment in Lancashire mills fell by roughly half in 1862, and the remain- 
ing operatives were working two and a third days a week by November (versus 
six days in 1860-61); large numbers of firms (especially smaller ones, who 
more closely resembled the early mills in terms of cash reserves, equipment, 
and other resources) went bankrupt. 

True, even this inadequate supply of raw cotton was well above what the 
United States had supplied in the early nineteenth century; but, as we have 
seen, it also resulted from efforts that would have been inconceivable at that 
time. And without twentieth-century farming tools, a substitute for the later 
and greater bonanza of food crops from the “neo-Europes” is considerably less 
likely still; there simply was no place in the Old World with anything like the 
same combination of ecologies that were better for European food plants 
than Europe itself, relatively sparse population and favorable institutional 
structures.© 
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Comparisons and Calculations: What Do 
the Numbers Mean? 


One might object to these calculations in ways that parallel a common re- 
sponse (discussed in chapter 4) to arguments about overseas extraction and 
European capital accumulation: how can we call something decisive if other 
factor(s)—capital accumulation within Europe, domestic supplies of food, or 
whatever—were larger? The question is important, both for this particular case 
and for conceptualizing historical processes more generally. 

If we are largely concerned with growth accounting for a single case, 
smaller factors are minor factors. But even here, problems of categorization 
arise. “New World farm goods imported to Britain” as an inclusive category 
may look small next to a parallel category of “domestic (British) farm produc- 
tion,” and “imports from the rest of Europe,” but if we break these categories 
down further (“food imports from Germany,” “timber imports from Scandi- 
navia,” etc.) we find that some New World subcategories, such as “fiber im- 
ports from the United States,” would be among the largest items on this longer 
list of elements. And how narrow we make our categories depends on complex 
judgments (and some further counterfactuals) about the substitutability of dif- 
ferent products, the importance of particular sectors for the larger economy, 
and so on. (This is one reason why New World resources seem more crucial 
than New World profits: there were clearly alternate investments that could 
yield money, but it is less clear that there were alternate ways to get huge 
amounts of land-intensive goods.) Thus, unless we want to make a categorical 
statement that there are always substitutes for any particular thing, and markets 
always accurately measure the relative importance of activities, goods, etc., 
such judgments cannot be avoided. (To see some limits to these assumptions, 
imagine that martians suddenly deprived the earth of all its fossil fuels. We 
could estimate the impact by looking at the fairly small percentage of world 
GDP that currently goes to fossil-fuel producers, but the actual impact would 
certainly be greater.) 

More generally, there are clearly some situations where a fairly small incre- 
ment in something makes all the difference. Human genes are 98.4 percent 
identical to those of pygmy chimps,™ but few of us would disqualify an expla- 
nation of why humans have spread across almost the entire planet (while chim- 
panzees survive in just a few pockets) because it focused too much on the 
behaviors made possible by the remaining 1.6 percent. 

The basic idea that relatively small differences can create large historical 
divergences is both proverbial (“For want of a nail . . . ”) and modern (as in the 
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famous “chaos theory” example of a butterfly beating its wings in Africa and 
changing the weather in Greenland). It cuts against equilibrium-seeking 
models, in which small differences should not create large and lasting diver- 
gences. It thus makes for an awkward marriage between history and econom- 
ics—at least schools of economics that posit a single equilibrium as the desti- 
nation toward which a given system tends. Accepting the importance of small 
factors can also lead to intellectual anarchy. Explanations can become so clut- 
tered that we can not grasp them; or they can become a grab bag, with every- 
body championing as “crucial” the factor that suits their personal agenda. But 
for history to matter, there must sometimes be factors with lasting effects 
larger than their size might suggest. 

Arguing for such factors based on comparisons rests in part on how clear it 
is that the cases being considered are otherwise similar. History is never as neat 
as the chimpanzee/human case, in which 98.4 percent of the genes are abso- 
lutely identical. Instead, we have statements of rough similarity, or of advan- 
tages that seem closely tied to some off-setting disadvantage, or where it is 
hard to think of any mechanism that would have greatly magnified the impor- 
tance of a particular difference during the period in which the larger diver- 
gence emerged. 

Thus, how important coal and the New World will seem depends partly on 
how convinced readers are of the similarities I have suggested in other areas, 
as well as on the arguments about those particular phenomena. As for those 
phenomena themselves, I would suggest four reasons to give them special 
weight: 


1. the calculations above show they were not small relative to some 
reasonable standards (e.g., Britain’s domestic land base) 

2. they appear at the right time to explain a crucial divergence (once 
we have pushed the date of that divergence back to the century surround- 
ing 1800) 

3. they affected development through relieving a constraint—the finite 
amount of land—which was otherwise very difficult to relieve within the 
knowledge base and institutions of the time 

4. the examples of core regions in China, Japan, and certain parts of 
Europe itself (such as Denmark) provide plausible examples of how soci- 
eties lacking these advantages might have looked. 


They do not require us to imagine that without this relief, Europe would have 
suffered a Malthusian catastrophe: a situation akin to the “butterfly wings yield 
hurricane” scenario or to imagining that with a slightly longer ecological win- 
dow, India, China, or Japan would have produced an industrial revolution. A 
European ecological crisis could have happened, but our counterfactual allows 
us to imagine a variety of more likely outcomes, which have in common a set 
of labor-intensive adjustments to land pressures that actual people in some- 
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what similar circumstances made successfully but would not have led to any- 
thing like the British breakthrough. Indeed, as we shall see in our last section, 
these labor-intensive paths may have also made it harder to imitate industrial- 
ization even once the technology was there for the copying. Thus, highlighting 
the factors I have chosen seems to me a reasonable, rather than reckless, invo- 
cation of the principle that not so large initial difference can lead to vastly 
larger future ones. 


Beyond and Besides the Numbers 


Having introduced the idea of dynamic effects not easily captured by equilib- 
rium models or quantitative measure more generally, let us look briefly at 
some of these ways of relating the New World to Europe’s divergence from the 
rest of the Old World. We have touched only briefly (in chapter 3) on the 
dynamic cultural effects of New World exports such as tobacco and coffee—in 
particular, their influence on consumption habits and incentives to produce for 
the market. Though not significant in the sorts of ecological calculations we 
have made, these “unnecessary” goods—and others obtained in Asia with the 
use of New World silver—no doubt did much to speed the “industrious revo- 
lution” so crucial to Europe’s economic dynamism. 

For one thing tobacco, sugar, cocoa, coffee, and tea were all somewhat ad- 
dictive, easy to prepare and consume quickly, and provided short bursts of 
energy. This made them perfect for punctuating long work days, especially 
away from home: these characteristics became more important as home and 
workplace were separated, especially in the factory age. (In Britain in particu- 
lar, the New World silver that financed the partial substitution of Chinese tea 
for gin and beer may also have done much to create a population better suited 
to rapid, sometimes dangerous work.) Moreover, these new “everyday luxu- 
ries” were all (except for tobacco) commodities that did not grow in Europe 
and thus could never be made within the household; consequently, they could 
only be obtained through producing for the market. The same was true for 
those desiring cotton or silk fabrics, or the popular blends thereof; and the 
same was true for the silver belt buckles and other small adornments that be- 
came important status symbols even among poor people. 

Not only did these materials have to be purchased but in many cases their 
cost was an incentive to specialization. A family that might have made its own 
clothes out of hemp or flax would be less likely to risk ruining a fancier piece 
of fabric; and one would have to be quite wealthy to be willing to write off all 
the fabric that would be wasted in the process of training a youngster to work 
with silk, unless this was going to be how they made their living. Conse- 
quently, the exotic commodities that became parts of many ordinary people’s 
lives in this period may have contributed in important though unquantifiable 
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ways to the reallocation of labor time from production for home use to produc- 
tion for the market, which in turn was crucial to Europe’s “internally gener- 
ated” gains from increased division of labor. We have also left to one side the 
possible significance of the plantations themselves as laboratories for factory 
organization, as suggested by Sidney Mintz. 

Moreover, we must remember that New World treasure did more than just 
allow Europeans to buy additional goods in other parts of the New World. It 
also helped create European military commanders and paymasters who be- 
came influential partners of local elites and often later their colonial masters.°° 
Consumption taxes on plantation-grown sugar and tobacco, as well as other 
colonial goods, also played a significant role in building these military capabil- 
ities. Half the increase in British government revenues (in constant prices) 
between 1670 and 1800 (or 1810, if one prefers to take in more of the Napole- 
onic Wars) came from customs revenue; and at least in 1788—92, two-thirds of 
customs revenue came from the duties on tea, sugar, Indian cloth, raw silk, 
tobacco, and “foreign spirits” (mostly rum made with Caribbean sugar—this 
category did not include wine). Together, customs on these particular com- 
modities made up 22 percent of the yield from all major taxes in Britain during 
these years. And, of course, the various East India Companies, which lived 
off these trades, carried out many of the early European conquests in Asia 
themselves. 

It is also worth noting that while growing military power allowed late eigh- 
teenth- and early nineteenth-century Europeans to take advantage of political 
instabilities in various parts of Asia, Europe was having internal upheavals of 
its own.® Jack Goldstone has drawn plausible connections between European 
political instability in both the mid-seventeenth and late eighteenth centuries 
and population-induced resource shortages and price shifts.” In that light, the 
resources from abroad loom larger, having kept these problems from being 
still worse. The same could be said of the state revenues gained from New 
World commodities, since these taxes were far less unpopular than those on 
domestic products and assets. This looks still more significant when we re- 
member that Britain had a relatively smooth passage through the Age of Revo- 
lution, which for much of the continent involved major economic setbacks, 
and that it emerged from the period with a vastly enlarged empire. 

Thus, it seems likely that the exploitation of the New World, and of the 
Africans taken there to work, mattered in many ways above and beyond those 


65 Mintz 1985: 46-61. 6 Bayly 1989: 74; Washbrook 1988. 

67 Calculated from data in O’Brien 1988: 15. 68 Calculated from ibid., 11. 

© Bayly (1989) provides an excellent account of the importance of political crises rooted in 
commercialization that shook Muslim empires from north Africa to Java in opening the way for a 
new wave of European imperialism and notes general similarities between these crises and the 
“general wreck of nations” that Europeans found closer to home. 
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reflected in our ghost acreage figures. Taking all the indices together, it seems 
likely that this exploitation did more to differentiate western Europe from 
other Old World cores than any of the supposed advantages over these other 
regions generated by the operation of markets, family systems, or other institu- 
tions within Europe. Only three strong candidates would seem to exist for a 
factor of comparable importance in differentiating western Europe from at 
least east Asian cores. One, paradoxically, would be Europe’s ecological “ad- 
vantages of backwardness,” which left unexploited resources that then pro- 
vided ecological breathing room in the nineteenth century. We have seen, 
however, that these advantages did not extend to Britain (or to the Low Coun- 
tries) or to some crucial commodities (notably fiber crops and wood), and they 
were offset by ecological disadvantages. The second possibility would be the 
fortunate location of Britain’s coal deposits and its relationship to the develop- 
ment of the whole coal/steam complex. The third would be the wave of indus- 
trial innovations themselves—something still not fully understood and, as we 
have seen, of vastly greater significance because it was combined with both 
plentiful coal and the easing of other resource constraints made possible by the 
New World. 

In this book’s last two sections, I follow up the idea of fateful divergences 
in two ways. First, I carry the argument about the importance of the New 
World for European development further into the nineteenth century, briefly 
sketching how these dynamics both changed and continued as industrialization 
spread beyond Britain. Finally, I look back at China, Japan, and India, all 
places which, to varying degrees, had to adopt increasingly labor-intensive 
approaches to ecological stresses and to varying degrees found that these ad- 
justments made capital-intensive, energy-intensive industrialization more dif- 
ficult later. Since I have argued repeatedly that without the windfalls discussed 
here, Europe, too, could have been forced down a much more labor-intensive 
development path, these last examples are meant not just to round out a global 
story, but to complete the argument that the early nineteenth century represents 
a crucial moment of divergence with lasting effects—the moment when, 
thanks to all the factors we have discussed, England avoided becoming the 
Yangzi Delta, and the two came to look so different that it became hard to see 
how recently they had been quite similar. 


Into an Industrial World 
Land-saving New World imports would only grow in significance after 1830: 
for decades they kept pace with the stunning progress of fossil fuels. Britain’s 


coal output would increase fourteen times from 1815 to 1900,”! but its sugar 
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imports increased roughly eleven-fold over the same period,” and its cotton 
imports increased a stunning twenty-fold.” Meanwhile, Britain also began to 
live off American grain, beef, and other primary products; lumber imports 
soared; and the New World, at last, also became an enormous outlet for Eu- 
rope’s surplus population. 

In the early nineteenth century, of course, Britain ceased selling slaves to 
North America and the Caribbean, and it had never sold many to Argentina. 
But by mid-century, new technology had made possible still larger declines in 
transatlantic shipping costs than in the eighteenth century, and other changes 
(particularly the railroad) were revolutionizing inland transport. This greatly 
accelerated the process discussed above, in which falling transport costs al- 
lowed European emigrants to cover their costs of passage, start-up, and manu- 
factures by sending primary products back to Europe from ever larger parts of 
the Americas. (The growth of an independent U.S. government, much less 
concerned with getting back what it spent to secure and develop the frontier 
than were earlier for-profit colonial companies, also accelerated the process.) 

By that time there were also mechanical (as opposed to human) capital 
goods that New World producers wanted from Europe and at least some patent 
protection for the designs. Meanwhile, cheap transport, mechanized produc- 
tion, and tastes brought by European emigrants meant that Europe could also 
now sell large amounts of consumer goods in the New World. With large 
inflows of capital and labor in the straightforward forms of immigrants and 
investment, as well as in the indirect form of manufactured goods, the land- 
rich, market-oriented United States were a perfect complement to an increas- 
ingly densely populated and industrial Europe. 

Yet even with all these changes, at least Britain was still indirectly depen- 
dent on coercion to finance a good part of its nineteenth-century surge in im- 
ported New World resources. In fact, even at the height of its reputation as 
“workshop of the world,” Britain rarely sold enough in the Americas to bal- 
ance its transatlantic imports.” The situation got worse as import substitution 
proceeded on the European continent and North America and eventually 
created industries that competed in export markets as well. Consequently, 
European colonialism and overseas coercion—now concentrated in the Old 
World—continued to matter for many decades, if not as much as before 1850. 

Indeed, in the last four decades before World War I, Britain balanced what 
had become very substantial trade deficits with the Americas and continental 
Europe—even after figuring in such “invisibles” as shipping, insurance, and 
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interest payments—largely through huge surpluses with Asia. By far the big- 
gest surplus was in Britain’s trade with India, where legislation artificially 
enlarged its markets for everything from cloth to locomotives; and India in 
turn still financed much of that deficit through exports of opium to China and 
of various farm goods such as tea and indigo produced under highly coercive 
circumstances for export to continental Europe.” Meanwhile, Britain’s ability 
to sustain large deficits with its Atlantic and continental European trading part- 
ners while still exporting large amounts of capital mattered to more than just 
British consumers: it also aided the next wave of industrializers, particularly 
the United States, who could protect their own markets, sell in an unprotected 
market, and receive large capital inflows. 

It is true, as Eric Jones has argued, that not just any group of people stum- 
bling on the New World (and depopulating it, as any people bearing Old World 
diseases would have done) could have used these continents as Europe did; but 
the European entrepreneurship Jones points to” was not the unique part of the 
equation, or one in which western Europe had surpassed developments in other 
densely settled parts of the globe. Western Europeans’ innovations in organiz- 
ing for exploration and durable conquest and in creating institutions that com- 
bined entrepreneurship with intense coercion—plus favorable global conjunc- 
tures shaped by everything from Amerindians’ vulnerability to smallpox to the 
massive supplies of New World silver and the equally massive project of Chi- 
nese remonetization—gave them much of their edge. This, in turn, gave west- 
ern Europeans a privileged position from which to endure the last century of 
the “biological old regime,” with its multiple ecological challenges, and even 
continue expanding industries (from textiles to brewing to iron) that made 
great demands on the products of the land. 


Last Comparisons: Labor Intensity, Resources, 
and Industrial “Growing Up” 


Thus when coal, steam, and mechanization opened up vast new technical pos- 
sibilities, western Europeans (especially in England) were in a unique position 
to capitalize on them. Vast untapped New World resources (and underground 
resources) still lay before them, essentially abolishing the land constraint. 
Moreover, what they had already gained in the New World meant they entered 
the nineteenth century with a higher standard of living than they would other- 
wise have had, enlarged military capabilities (which could force open markets 
in some cases and impose monopolies in others), and far more extensive hand- 
icraft industries than they could otherwise have maintained. And it was from 


75 See Latham 1978b 69-70, 80, 89; Farnie 1979: 325; Hobsbawm 1975: 149. 
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these proto-industrial workers, not directly from the peasantry, that most early 
factory workers came. 

The importance of a factory workforce drawn heavily from people already 
working in proto-industry is brought out very clearly in Joel Mokyr’s “grow- 
ing up” model of European industrialization. First, despite numerous attempts 
to find “surplus labor” in agriculture—i.e., workers who could be removed 
from that sector without appreciably affecting production’’/—such cases seem 
rare, even in today’s Third World;”8 and none of our cores could afford to have 
their agricultural output fall very much circa 1800. Second, factories em- 
ploying former proto-industrial workers have a distinct advantage. If factory 
workers were drawn out of agriculture, then even if demand for them did not 
raise wages (in other words, if there was surplus labor in agriculture), there 
would be no reason for that wage to fall; and as the diffusion of mass-produc- 
tion techniques caused the price of the product made by a factory to fall, the 
firm would encounter declining profits and might have difficulty expanding. 
(Mokyr assumes that the fixed capital needed is fairly cheap, as is common in 
early industrialization; and since the raw materials cost roughly the same re- 
gardless of the production process, the factory’s wage bill is the most impor- 
tant variable cost.) But if the nascent industry can draw on proto-industrial 
workers who made the same product as the factory did, then the same techno- 
logical diffusion that places downward pressure on the factory’s prices also 
depresses workers’ alternate earnings possibilities. Thus the factory can reduce 
wages and still attract recruits from this sector; this allows it to maintain higher 
profits for longer.” 

Thus, in this scenario, industry can result from the “growing up” of proto- 
industry; it does not require a simultaneous social and technological transfor- 
mation that enables agriculture to maintain or increase output from about the 
same amount of land while releasing a huge number of workers. Moreover, 
proto-industrial workers often moved to the factory with some relevant skills 
and/or knowledge useful for making further innovations. All this suggests 
that the continued growth of proto-industry in the decades preceding and 
overlapping the growth of mechanized industry left Europe in a far better posi- 
tion than if it had been compelled to keep more people in agriculture and 
forestry. 

To put things slightly differently: Europe’s expansion of both proto-indus- 
try and many early mechanized industries required more agricultural output. 
Quite aside from whether Britain (or even Europe more generally) could have 
found enough land at home to resolve these problems, putting large additional 
amounts of labor into supplying these farm goods directly would have created 
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further problems later on. But instead, Europe acquired many of these supplies 
by having others grow them, while putting its own labor into additional sol- 
diers, sailors, traders, and producers of manufactured goods. As factories at 
home needed more labor, they could draw on proto-industrial workers, with 
the advantages discussed above. 

Over time, soldiers and sailors became more effective per capita thanks to 
technological change (e.g., better guns and ships) and were increasingly sup- 
plemented or replaced by “natives” hired with the proceeds of colonial taxa- 
tion. Thus the overseas sector went through a sort of “growing up” of its own, 
which meant that this way of obtaining primary products did not absorb in- 
creasing amounts of European labor. The massive expansion of agriculture at 
home, which would have been needed otherwise, would have been not only 
ecologically difficult, but hard to reconcile with the expansion of the industrial 
workforce. When Britain’s agricultural workforce finally began to decline in 
absolute numbers after 1850, it was tied both to technologies that had been 
unavailable earlier in the century and to massive increases in agricultural 
imports; production held steady as labor inputs declined, but did not rise 
much. The contrast to the atypical (for Europe) case of Denmark, discussed 
in chapter 5, is striking. There, a near-stabilization of the ecology through 
labor-intensive methods seems to have been inconsistent with industrialization 
for many decades, even though the marginal returns to much of this work— 
and the real wages of both urban and rural laborers—were low and falling 
further.®! 

For a long time China and Japan, like Europe as a whole, also found ways 
to keep expanding their proto-industrial sectors, even without a New World to 
supply the needed fiber and other land-intensive inputs. These processes also 
involved some expansion of trade (and of fishing) to relieve local pressure on 
the land in cores; but compared to the European solution, they involved a 
greater intensification and expansion of their own agricultural sectors, particu- 
larly for fiber production. And by the end of the eighteenth century, that pro- 
cess seems to have been proceeding at diminishing rates and at considerable 
ecological cost. Japan’s population stopped growing by 1750, and while 
China’s continued growing for another century, the percentage of the popula- 
tion in proto-industry likely stagnated or even declined. In all probability, few 
areas in China that had extensive proto-industry actually underwent significant 
deindustrialization. What happened instead was that the heavily agricultural 
areas of China came to make up a much larger percentage of the population by 
1850 than they had in 1750. 


8° Thompson (1989: 189) shows that output of food per farm worker rose about 50 percent 
between 1840 and the early 1900s, but the number of farm workers fell by 25 percent, making a 
net gain in output of 12.5 percent. Moreover, even those gains required a massive increase in the 
use of off-farm chemicals and other products for agriculture (see 193-99). 
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The most advanced prefectures of the Yangzi Delta, which had roughly 
16-21 percent of China’s population in 1750, were barely 9 percent of the 
empire by 1850, and about 6 percent by 1950. As we shall see shortly, the 
percentage of these prefectures’ population that worked in proto-industry may 
have fallen slightly, but whether or not that happened, the empire’s most proto- 
industrial region simply ceased to have the same weight in aggregate figures. 
In Lingnan, the second most proto-industrial macro-region, population growth 
between 1750 and 1850 was about 75 percent, but China as a whole grew 
about 100 percent; moreover, a disproportionate share of Lingnan’s growth 
was in Guangxi, a province largely limited to agriculture and forestry. 

Thus, even though some of the heavily agricultural macro-regions were be- 
coming more proto-industrial, their very large share in post-1750 population 
growth meant that China as a whole was at least as agrarian in 1850 as in 1750 
and not much less so in 1950. Moreover, proto-industrial workers scattered 
across the farmsteads of the interior and often seen as part of an ideal agrarian 
household were not as easily available to move into hypothetical factories as 
true proletarians with no ties to the land might have been. Thus, during the two 
centuries or so after 1750, China became less well positioned for industrializ- 
ing along the relatively easy path of “growing up” and has instead had to deal 
with all the problems of drawing most of its factory workers directly out of 
agriculture. 

The United States, however, is an important reminder that not all early in- 
dustrializers had large proto-industrial sectors. In fact, Kenneth Sokoloff and 
David Dollar, comparing the United States and England in the nineteenth cen- 
tury, have emphasized that the much greater seasonality of agricultural work 
in England slowed the development of factory-based industry. With large 
numbers of workers available only part of the year, but at wages far lower than 
what they would have required to leave the land completely, handicraft indus- 
try proved a tenacious competitor for factories, and investment in centralized 
plants, equipment, and supervision was less advantageous than it would have 
been had the agricultural and industrial workforces been more completely sep- 
arate. In the United States, by contrast, very favorable land-to-labor ratios 
meant that farmers could supplement their grain-growing with other activi- 
ties—animal husbandry, wood-cutting, fruit-raising and land-clearing, for in- 
stance—which yielded less per acre but paid well per hour; thus the rural labor 
force was occupied full-time without much resort to handicraft industries. 
Thus when factories were built, they could grow still more rapidly than in 
England (especially grain-growing, handicraft-producing south England).®* 

This argument is persuasive for the two cases of England and the United 
States. But the American case was radically different from anything in our 
Eurasian cores. The very favorable land-to-labor ratios meant that American 
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farms could easily feed a separate industrial workforce as that group emerged 
(whether from immigration or from rapid natural increase and rural-urban mi- 
gration). It also meant that these farmers were sufficiently prosperous, even 
without industrial by-employments, to buy factory goods, even if those goods 
were made with fairly expensive labor. Long distances and tariffs, meanwhile, 
helped ensure that European manufactures made with what was often cheaper 
labor did not capture all of the United States market. 

Under those special circumstances, American factories that had to find their 
laborers among ex-farmers (whether from Massachusetts, Ireland, or Ger- 
many) might still, contrary to the “growing up” model, expand more rapidly 
than English factories. But very few places in the eighteenth-century Old 
World could have accommodated a huge increase in population that neither 
raised local farm output nor brought in primary products by producing indus- 
trial exports; and where rural populations in Old World cores were not avail- 
able for proto-industry, this was more likely due to very labor-intensive year- 
round multi-cropping (e.g., in parts of Lingnan) or enormous amounts of work 
to preserve a fragile ecology (e.g., marling, ditch-digging, and so on in Den- 
mark) than to the sorts of lucrative but land-intensive by-employments that 
one finds on nineteenth-century U.S. farms. 

Thus, Old World cores could not create a factory labor force in the way the 
United States did. For them, the choice was between pulling people out of 
full-time proto-industry or out of at least part-time farming. Given that, being 
able to draw on proto-industrial workers would still seem the most advanta- 
geous way to create Old World industrial workforces. This left England far 
better-off than places like the Yangzi Delta, which lacked peripheral trading 
partners that would complement it in the way that England’s did. 

This argument can also be expressed in terms of another feature of Mokyr’s 
“growing up” model of European industrialization. The model assumes that 
people turn to proto-industrial activities in the first place when the marginal 
productivity of their labor in agriculture falls below that of proto-industry. 
(The former starts off higher than the latter, but falls much more rapidly, 
largely because the supply of land is limited.) Thus, the extra labor beyond a 
certain point will all go into proto-industry, as long as the area in question can 
continue exporting proto-industrial products in exchange for food (and, we 
might add, fiber and timber) without affecting the relative prices of food and 
handicrafts in the “world” market where it makes these exchanges. 

This condition, usually called the “small-country assumption,” makes per- 
fect sense for the Netherlands and Belgium, the cases for which Mokyr devel- 
oped this model—and at one point it also made sense for the Lower Yangzi 
and Lingnan, and the Kanto and Kinai regions. Although, as we have seen, the 
Yangzi Delta prefectures imported huge amounts of primary products— 
36,000,000 people importing 15-22 percent of their food, plus timber, bean- 
cake fertilizer, and so on—the hinterlands and marketing networks they drew 


290 CHAPTER SIX 


on were so vast that the small country assumption still makes sense as a way 
of looking at the region’s trade in the mid-eighteenth century. But as some of 
these hinterlands, such as the Middle and Upper Yangzi and North China, 
grew more populous, experienced diminishing returns in agriculture and de- 
veloped more of their own proto-industry, the terms of trade did shift, to the 
marked disadvantage of proto-industrial producers. 

Though silver-denominated cotton cloth prices fluctuated from year to year, 
there seems to have been no trend in nominal cloth prices from 1750 to 1850.8 
Raw cotton prices in Canton, for which we have relatively good data, also 
show no clear trend, though short-term fluctuations were often violent.** But 
silver-denominated rice prices in the Lower Yangzi rose by 40 percent over 
that same century.®° That increase alone would have cut the spinning and 
weaving income of the hypothetical women in chapter 2 by about 30 percent, 
from 7.2 shi of rice in 1750 to 5.0 shi in 1850. 

Moreover, fragmentary data collected by Kishimoto Mio suggest that in the 
Lower Yangzi itself, raw cotton prices did rise substantially between 1750 and 
1800. Such a finding is consistent with trendless prices near Canton, since 
transport costs between these two areas fell sharply in the late eighteenth and 
early nineteenth centuries. It would also be consistent with seventeenth- 
century patterns, in which the price of raw cotton in the Yangzi Delta seems to 
have roughly tracked that of rice.®° If Kishimoto’s data are roughly representa- 
tive for Jiangnan, then the fall in spinners’ and weavers’ earnings would be 
roughly 50 percent just between 1750 and 1794 (when her data stop), though 
they would be falling from a higher starting point. And if we guess that the 
trend in raw cotton prices followed that of rice over the long haul, the rice- 
buying power of our hypothetical weaver/spinner would fall 25 percent be- 
tween 1750 and 1800, and 37 percent by 1840.8” Measured in salt or probably 
firewood, they fell further still. 

Even these depreciated earnings could still meet the subsistence needs of the 
woman herself and would be close enough to male agricultural wages (which 
were also falling in real terms) that China’s “gender gap” remained less severe 
than that in Europe. But they do show a substantial decline in earnings from 
home-based textile production, even before any competition from machine- 
made cloth. A woman weaving very high-grade cotton cloth would have es- 
caped these pressures, since its prices nearly doubled over this same century,®® 
but these were atypical women who had unusual skills and probably produced 
fewer pieces each year. 


83 Zhang Zhongmin 1988: 208. 

84 See Dermigny 1964: IV: table 19. 

85 Y, C. Wang 1992: 42, 45. 

86 Kishimoto 1997: 139, 141; Greenberg 1951: 92; Dermigny 1964: IV: table 19. For more 
details, see appendix E. 

87 See appendix E for more details. 88 Zhang Zhongmin 1988: 194. 


ABOLISHING THE LAND CONSTRAINT 291 


In Mokyr’s model, such a fall in returns to proto-industrial labor in the 
Lower Yangzi should have led to at least some labor shifting back into agricul- 
ture at what would previously have been unacceptably low returns, and thus to 
a combination of further agricultural intensification and some measure of de- 
industrialization.®’ Though any such shift would have been modest, we have 
one possible indication of it. Raw cotton from the Lower Yangzi seems to to 
have become cheaper and more plentiful in Guangzhou (Canton) in the early 
nineteenth century, much to the dismay of foreign merchants bringing Indian 
cotton to sell. Though the fall in price may have been largely a matter of 
improved transportation,” the growth in quantity suggests that perhaps less 
Yangzi Delta cotton was being spun and woven locally; it seems unlikely that 
Lower Yangzi raw cotton output rose much in this period, and imports from 
North China were almost certainly falling. 

And yet, most Yangzi Delta women continued to spin and weave, even at 
lower returns; in fact, as we saw earlier, it is precisely in the nineteenth century 
that references to women of that region working with men in the fields finally 
disappear completely.”! If some families were unwilling to move their wives 
and daughters back into the fields where they would be more visible—and 
perhaps even tried to increase cloth output to maintain income—the situation 
might have come to resemble the quasi-involutionary situation described by 
Goldstone, in which women “stuck” in very low-wage home-based spinning 
and weaving made it much less profitable to contemplate factory-based textile 
production. Any such pattern emerging in this period would be the result of a 


89 When graphed, the relationship looks roughly like this: 
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temporary conjuncture, rather than a fundamental feature of long-term Chinese 
development based on timeless norms (as Huang suggests) and it would be too 
late appearing to be the basic explanation of the nondevelopment of factories, 
as Goldstone proposes.”” Nonetheless it might have helped slow the replace- 
ment of domestic textile production by factory production, even once the tech- 
nology became available, as Goldstone suggests later in his essay. Either way, 
these women remained part of households in which the men (and to some 
extent children) were driven to increasingly labor-intensive strategies of 
farming, fuel-gathering, and land-management—not a promising precursor to 
industrialization. 

Japan’s response to similar pressures remained within the same basic frame- 
work as China’s, but with some differences that may have had long-term im- 
plications. First of all, Japan’s population broke through its historic ceiling, 
never to return, earlier than that in either China or Europe. Population reached 
new heights in the late seventeenth century, when both Europe and China 
experienced downturns, and by about 1720 it had reached a plateau that would 
last until about 1860.” This long period of zero population growth may repre- 
sent a more rapid and thorough demographic adjustment to ecological con- 
straints than the slowing, but still positive population growth of early nine- 
teenth century China, but it could also be argued that the adjustment was 
sharper because the situation was even worse: after all, overall population den- 
sity in Japan even circa 1860 was still much higher than it was in China.” And 
while the enormous increase in Japanese ocean fishing offered a kind of relief 
much less used in China (it provided both food and fertilizer), and the early 
development of systematic silviculture was also an important adjustment,” 
Japan, too, faced serious barriers to further expansion of proto-industry in its 
core regions. 

Agricultural prices rose sharply relative to those of industrial goods during 
the 1730s, then showed no trend until the late 1820s, when they began another 
steep climb; the average prevailing level for the 1735-1825 period was about 
20 percent above the mid-1720s peak and almost 50 percent above the 1730 
trough.*° I know of no signs of deindustrialization in either the Kanto or the 
Kinai in response to changing relative prices, but these regions did decline 


92 As I argued in chapter 2 and elsewhere, it is not clear that this particular nondevelopment 
needs much explanation—it faced many barriers both in China and elsewhere, and the more “nat- 
ural” path appears to have been an exhaustion of the possibilities of proto-industrialization. What 
needs explaining is why parts of Europe did not follow this path, too—so that Europe can be seen 
as China manque (or England as Flanders manque) rather than the whole world being England 
manque. 

3 Saito 1985: 185. 
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in population: 16 percent for the Kanto between 1751 and 1821 and perhaps 
5 percent for the Kinai, while the prefectures with impressive population 
growth were mostly in areas that were still relatively sparsely populated in 
1870 and also still well below the national average on Saito’s index of rural 
industrialization. (By contrast, the Kinai region had both a population density 
and a rural industrialization index that doubled the national averages.) We 
have already seen that the major growth of both industry and population was 
in poor domains such as Tosa, where old monopolies were being relaxed; but 
many such monopolies persisted, as did barriers to migration. These barriers to 
growth in the peripheries may have spread pressure for family limitation into 
more peripheries than in China (though any comparison is speculative with 
current data), ultimately preserving some of the same sort of slack capacity 
that much of continental Europe had but China lacked. To put it another way, 
the share of Japan’s most advanced regions in national aggregates declined, 
as it did in China, but much more gently, since peripheral growth was more 
modest. Labor intensity increased, but this was due almost entirely to in- 
creased hours per worker, not to population growth. And though cities and 
towns lost ground relative to the countryside,” the country’s still relatively 
high urbanization rate also suggests that more of what Mokyr calls “pseudo- 
surplus” labor was stored in handicrafts (as opposed to agriculture) than was 
the case in China. 

As we would expect, the Indian story is different again, but it still fits within 
the same general framework. Moreover, India’s differences from China point 
in the opposite direction from Japan’s differences and suggest more serious 
long-term obstacles to industrialization. India, as we have seen, began its pop- 
ulation boom later than China or western Europe did, and much later than 
Japan: probably after 1830, and almost certainly after 1800.” The nineteenth 
century saw an enormous increase in cultivated land in India and few signs of 
serious overall shortages of food, fuel, fiber, or building materials. (Distribu- 
tion was, of course, quite another matter: India exported large amounts of grain 
in the late nineteenth century, for instance, while it had serious hunger at 
home.) But despite a continuation of late precolonial commercialization, the 
share of India’s population in non-farming occupations probably fell during 
early British rule. The subcontinent underwent what Bayly calls “peasantiza- 
tion,” as both formerly migratory peoples and former handicraft workers were 
increasingly drawn—and pushed—into sedentary farming. The process ap- 
pears to have begun before colonialism, in part because the competing suc- 
cessor states to the Mughal empire hoped that settling migratory peoples on 
the land would increase state control, public security, and state revenues; it 
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accelerated under the British and touched increasing numbers of former urban- 
ites as well.!° 

An intense debate has been waged about whether India deindustrialized in 
the nineteenth century; with inadequate data, it is unlikely to be settled.!! 
However, it does seem fairly well established that the number of full-time 
weavers and spinners (especially those based in towns) decreased significantly 
beginning in the late eighteenth century. This seems to have been due at first 
to measures taken (especially in Bengal) by the East India Company and some 
other merchants who increasingly bound weavers to a single potential buyer; 
as this depressed earnings, many artisans fled their occupation.'” Later, earn- 
ings came under intense further pressure from competition with Lancashire.!© 
And the percentage of the Indian population living in cities declined signifi- 
cantly over the long term—from 13-15 percent in the late seventeenth century 
to 9.3 percent in 1881—though it is currently impossible to date the decline 
much more precisely.” Deindustrialization is also suggested by Habib’s find- 
ing that the value of sugar, cotton, and indigo grown in India quite likely fell 
in absolute terms (not to mention per capita terms) between 1595 and the 
1870s.!° 

While total yarn and cloth output in India may have held their own, thanks 
to an increase in part-time rural spinning and weaving, this would not have had 
the same significance for future industrialization as would the growth of a 
full-time proto-industrial workforce. These were not people who could later 
be moved into factories with no cost to agricultural output;!°° nor were they 
workers whose cost to a potential factory owner would fall together with the 
unit price of his product, since much of their income came from farming. 

Thus, it could be argued, though India began the nineteenth century with a 
less-monetized economy than that found in China, Japan, or western Europe, 
it was moving in similar directions and had more ecological room for increas- 
ing population and per capita consumption than they did. But by the early 
twentieth century it had lost that advantage and had both the disadvantages of 
a densely populated zone and those of a zone with limited proto-industrial 
development and a limited internal market. This combination of problems had 
occurred not so much through the sort of (largely) market-driven regional de- 
velopment that seems to have led to China’s cul de sac, but through the pref- 
erences of colonial (and, to some extent, indigenous) authorities for settled 
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populations, “customary” law, agricultural and forest exports, and a captive 
market for the mother country’s industrial goods. The result was an increasing 
emphasis on primary-product exports even amid great population growth— 
primary products often produced with labor that was no less coerced (and 
maybe more so) than in the least free areas of eighteenth-century India.!0 

Thus, despite considerable growth in agriculture and commerce, India may 
have become less well positioned for industrial-led transformative growth. 
Compared to what at least might have happened had eighteenth-century social 
trends continued a bit longer while population grew and competition from 
mechanized goods stayed away a little bit longer, colonial India’s form of 
“peasantization” might reasonably be labeled a “development of underdevel- 
opment.” The British probably did not frustrate an industrial breakthrough 
that was otherwise highly likely, as some nationalist scholars claim, but nine- 
teenth-century changes may have made such a breakthrough even more diffi- 
cult than it would have been otherwise and more difficult than the transition 
faced by either western European economies or east Asian ones. To put it 
another way, Japanese and especially Chinese cores may have faced bottle- 
necks due to the convergence of their peripheries toward “core” profiles, but 
Indian cores suffered the worse fate of converging toward a more peripheral 
profile. 

The wonder then is that at roughly the same time that the “small-country 
assumption” became less applicable to east Asian cores—largely because the 
growth of population and proto-industry in their peripheries was making the 
quantity of primary products available on their “world” markets smaller rela- 
tive to their needs—that same assumption remained applicable to Britain even 
though its population soared and its per capita demand grew (first slowly, then 
very rapidly after about 1840). Moreover, it remained applicable over the next 
century, not only to Britain, but to an ever-larger “industrial Europe.” Without 
that wonder the combination of a much larger population, higher per capita 
consumption, and far less labor-intensive land management—all central to the 
“European miracle’—was not possible. Without that wonder, the achieve- 
ments of Europe’s preindustrial market economy—impressive though they 
were—could have led in the same direction as the also impressive market 
economies of other regions. Even that other wonder—the string of technologi- 
cal innovations that makes up the original history of the “Industrial Revolu- 
tion” —might well have slowed to a crawl without this one. 

The wonder can be partly explained by western Europe’s own “advantages 
of backwardness,” as discussed in chapter 5: domestic resources left un- 
exploited because of institutional blockages that were only relieved in the 
nineteenth century and that, at that point, kept the import needs of some indus- 
trializing areas from being even larger. But as we have seen, this argument 
has little applicability to Britain, and little to fiber and wood. Technological 
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catching up—e.g., in per-acre yields—also helped, but that alone can hardly 
explain Europe’s surge ahead of the rest of the globe. Europe’s wood problem 
was of course substantially eased by coal, but for quite a while this applied 
only in Britain and a few other places. Furthermore, overall timber demand 
kept rising even where coal was used heavily, since wood had many other 
uses: timber imports continued to rise throughout the late eighteenth century 
and at an unprecedented rate in the nineteenth century. (Though coal, as we 
saw, also had other dimensions, through its links to steam power, railroads, 
and so on.) 

Thus, for a more complete explanation of what occurred in Europe’s core, 
we must also look at its peripheries and understand why they became growing 
rather than shrinking suppliers of primary products to the “world” market. Part 
of the answer lies in institutional arrangements in eastern Europe and Russia 
that long inhibited population growth and proto-industrialization of the sort 
that occurred relatively rapidly in the Chinese interior and Japan’s Region 
II—more “advantages of backwardness,” but ones that could not be reaped on 
a large scale until after 1860. Much of the rest of the answer—and the bridge 
that got Europe through the first century of the proto-industrial to industrial 
transition—lay, as this chapter has argued, in the New World: not just in its 
natural bounty, but in the unique institutions and conjunctures that brought far 
more of its bounty to Europe far earlier than purely Smithian trade could have. 

The institutional factors include some—like the slave trade and the mine 
labor systems—whose departure from market principles are obvious and 
which we often consign too quickly to a “premodern” world, forgetting their 
role in making our world possible. Others, like the corporation, are familiar, 
“modern,” and clearly European in origin. Consequently, we tend to forget that 
they were created by and for extracontinental encounters and that for a long 
time they may have been most significant as a method of underwriting the 
huge fixed costs of violence: a method that then forced these enterprises to 
increase volumes of “exotic” imports (rather than focusing exclusively on 
profit margins, as the Venetians and Portuguese had tended to do) and thus to 
expand the European presence abroad. Still others, like the specialized slave 
plantation, are well known, but their role in creating a new kind of periphery 
for Europe is here placed in a new light. And beyond these institutions lie 
various global conjunctures that favored the expansion of the European pres- 
ence in the New World: from wind patterns and disease gradients to European 
state competition and Chinese silver demand. 

Together, these largely extra-European and nonmarket factors were essen- 
tial in making transatlantic trade a uniquely self-expanding route by which 
Europe (especially Britain) could use its labor and capital to relieve its hard- 
pressed land and thus turn even a demographic and proto-industrial expansion 
that (unlike in east Asia) far outpaced advances in agriculture into an asset 
for further development. Without those factors, this demographic and proto- 
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industrial expansion could have been the basis for a later catastrophe; or it 
could have been stopped by rising primary-product prices in the nineteenth 
century; or it could have been severely constrained by a need for much more 
labor-intensive approaches to exploiting and conserving a limited land base. 

Thus, forces outside the market and conjunctures beyond Europe deserve a 
central place in explaining why western Europe’s otherwise largely unexcep- 
tional core achieved unique breakthroughs and wound up as the privileged 
center of the nineteenth century’s new world economy, able to provide a soar- 
ing population with an unprecedented standard of living. Our long journey 
through interregional comparisons has brought us to at least some resolution 
of the methodological question with which we began: it has shown that rather 
than pretend we are seeking the differences among truly independent entities 
on the eve of industrialization, we must acknowledge the importance of pre- 
existing connections in creating those differences. 
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COMPARATIVE ESTIMATES OF LAND TRANSPORT 
CAPACITY PER PERSON: 
GERMANY AND NORTH INDIA CIRCA 1800 


goods in many premodern economies traveled by land: water routes 
were often simply unavailable or required considerable land travel to 
get to and from the waterside. Yet few estimates of either the actual or poten- 
tial volumes of goods transported by land exist for any preindustrial economy. 

A rare exception is Werner Sombart’s calculation for Germany circa 1800 
in Der Moderne Kapitalismus (volume 2, part 1, pp. 339-41). He relies on an 
1846 census of horses used for transport and travel in the German customs 
union, which he assumes was slightly lower than the number of horses in use 
in 1800 (since the beginning of railroad-building had presumably begun to 
decrease the desirability of owning horses). He then multiplies by a plausible 
load and daily travel distance that each horse could handle and assumes 250 
work days per year. (This last assumption is not stated, much less explained, 
but it is necessary to reconcile his figures.) The result is 500,000,000 ton kilo- 
meters per year or 325,000,000 ton miles per year. 

In a recent article, Irfan Habib estimates the transport capacity of north 
India’s banjaras (migratory ox-herding castes who carried freight for others 
and sometimes became traders themselves) at 821,000,000 metric ton miles 
per year.! While Habib’s figure for one crucial variable—the size of the ban- 
jaras’ herds—is based on rough inferences from unofficial observers, rather 
than a census, it seems as likely to be conservative as excessive. 

Moreover, Habib’s estimate is based on roughly 115 work days per year— 
less than half of Sombart’s figure. Banjaras had no permanent homes, and the 
herds needed to keep moving to find food anyway—it was because they grazed 
along the way and rarely ate purchased feed that they were a very cheap means 
of transport, and for the same reason that Habib assumes they could cover only 
six or seven miles per day. Thus, Habib’s figure for work days—chosen in 
order to be as conservative as possible—seems far too low for our comparison. 
To estimate transport capacity, we could simply stop estimating number of 
days worked and compare capacity available per day. I have chosen an alter- 
native, which biases the results slightly (though only slightly) in favor of 
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Germany: assuming Sombart’s estimate of days worked is reasonable while 
doubling Habib’s estimate so that it reflects roughly 230 work days per year 
(vs. 250 in Germany). Habib’s figure then becomes 1,642,000,000 metric ton 
miles per year, or slightly over five times Sombart’s figure. A final uncertainty 
in comparing capacities is that Sombart does not specify English or metric 
tons—if he meant the former, then the north India figure would need to be 
adjusted by a further 10 percent, making it 5.5 times the German one. 

Finally, we need to divide by population; here, too, figures are sketchy, but 
we can specify plausible ranges. McEvedy and Jones give an 1800 figure for 
what later became the German empire (and thus was roughly the same as the 
area covered by the Zollverein horse census Sombart relies on) of 24,000,000;7 
Nipperdey gives 30,000,000 for the same time and area. Estimates for India 
vary widely: the Cambridge Economic History of India lists a range of esti- 
mates for the whole subcontinent of 139,000,000—214,000,000 circa 1800. 
Most of the figures, however, are in the 170,000,000—190,000,000 range.* If 
we eliminate the roughly 20,000,000 in south India, which was outside 
banjara territory,” we have 150,000,000—170,000,000: anywhere from five to 
seven times Germany’s population, served by 5 or 5.5 times as much land 
transport capacity. 

This would suggest that German land transport capacity per capita may have 
exceeded that of north India, but not by much. Moreover, our data are probably 
biased against India. The banjara specialized in long-distance transport, which 
means that we are leaving out animal transport that carried goods to local 
markets and on other short trips; such trips were probably the great majority of 
land transport in a preindustrial economy. By contrast, Sombart counted all 
transport horses, explicitly including those used primarily for carrying people 
rather than goods. Given the shakiness of the data, no final comparisons are 
possible, but it seems likely that capacities were roughly comparable—and 
that there was a good deal of unused capacity available in both locations. 
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ESTIMATES OF MANURE APPLIED TO NORTH CHINA 
AND EUROPEAN FARMS IN THE LATE EIGHTEENTH 
CENTURY, AND A COMPARISON OF RESULTING 
NITROGEN FLUXES 


be accurate in other respects) give a range of 1,800-2,000 jin of manure 

per cropped mu in poorer north China villages; I have treated this as an 
estimate of 1,900 jin. For a more developed North China village, they give a 
figure of 3,000 jin per cropped mu.! Converting to kilograms per acre gives us 
6,600-10,600 kg/cropped acre. 

To project these figures backward into the late eighteenth century, I as- 
sumed that in an economy with very few plow animals,” pigs and humans were 
the most important sources of fertilizer; I further relied on Perkins’s estimate 
that the number of hogs roughly tracked the trends in China’s human popula- 
tion.? Using figures compiled by Philip Huang for Hebei and Shandong popu- 
lation in 1790 and 1933, late eighteenth-century manure supplies should have 
been about 60 percent of 1930’s levels. 

But these smaller eighteenth-century manure supplies were applied to less 
cropped land than in the twentieth century. Taking a figure halfway between 
Huang’s figures for 1753 and 1812 (which are at any rate very close together) 
and comparing them with his 1933 figure gives us a multiplier of 1.4.5 

The result of the arithmetic is a range of 5,600-8,900 kg/cropped acre, well 
above Slicher Van Bath’s figures of 4,000-5,600 for late eighteenth-century 
Europe;® and the “European” data in question come quite disproportionately 
from the Netherlands, Rhineland, England, and France. And it seems likely— 
though unprovable—that the quality of manure in North China was equal to or 
better than that in Europe. 

Going from crop output and manuring levels to trends in soil nutrients them- 
selves is an extremely imprecise exercise. How much of a given nutrient is 
added to the soil by a given amount of manure—or, even more important, by 
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nitrogen-fixing crops such as legumes—depends on many factors, including 
some we cannot know. So many local conditions affect these things that the 
best estimates even for today are wide ranges rather than numbers: to take an 
extreme case, a crop of soybeans is said to fix 15-331 kilograms of nitrogen 
(kgN) per hectare.’ Nonetheless, there is some utility comparing agriculturally 
induced nitrogen fluxes in western Europe and China, using the reported aver- 
age results for such crucial parameters as the amount of nitrogen added by a 
ton of a particular crop. Nitrogen is a logical element to focus on because it is 
one of the three crucial plant “macro-nutrients.” Levels of one of the other two, 
phosphorus, tend to be closely correlated with those for nitrogen. The third, 
potassium, presents even greater analytical difficulties: large quantities of this 
nutrient can be present in a soil yet unavailable to plants, and we as yet know 
very little about why this is so. Moreover, because nitrogen cannot be stored 
in the soil for long periods in forms usable by most plants—except through the 
planting of nitrogen-fixing crops—nitrogen fluxes were, quite often, the limit- 
ing factor in premodern soil productivity.’ 

With these caveats, I compared a “typical” reconstructed North China farm 
with a model English farm, using Peter Bowden’s estimates of various pa- 
rameters.!° In most ways, England is more comparable to the Lower Yangzi or 
Lingnan, China’s most economically advanced regions, but the ecological dif- 
ferences between wheat and paddy rice are an insuperable problem. At least by 
using North China we are comparing similar crops, so that choosing a particu- 
lar estimate of, say, the nitrogen depletion caused by growing a ton of wheat 
will not distort the comparison between cases. I assumed the North China farm 
to be on a three-crops-in-two-years rotation, with two wheat crops and one 
soybean crop, a typical arrangement; for the English farm I assumed one crop 
per year, with two years of wheat followed by a year of nitrogen-fixing clover. 

It appears that a wheat crop takes roughly .0234kg of nitrogen from the soil 
to grow each kilogram of wheat and the straw that grows with it.!! If the straw 
is plowed back into the soil, but—as typically happens—at least half the nitro- 
gen in the straw is lost in the process,!? then European-style farming would 
involve an N uptake for each kg of wheat of .0214kg. For North China, I 
assumed that all residues were lost to the soil, though that is an exaggera- 
tion, so that the nitrogen loss for each kg of wheat produced would be the full 
.0234 kg. 

British wheat yields in the 1770s averaged about 23 bushels per acre.’ At 
8 bushels to the quarter! and 5 quarters to the ton,!> this converts to 
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523 kg/acre. Direct figures for North China in the late eighteenth century are 
very hard to come by. However, a good estimate for the 1930s would be about 
100 jin per mu;!© when combined with figures for the quantity of residues per 
mu on North China wheat land in that period (140 jin according to Santé no 
Chikuguyu'’), this also gives us very realistic wheat-to-chaff-ratios. If we then 
project backward to 1800 by using Perkins’s argument that per capita food 
output did not change, and we adjust output per mu to make that true given 
(approximately) known trends in land farmed and in population, we get an 
1800 figure of about 306 kg/acre.!* So over the course of six years, the English 
farm in our model would have produced four wheat crops totaling 2,092 kg/ 
acre, and the North Chinese farm six wheat crops totaling 1,816 kg/acre. (It is 
worth noting that once one adds three soybean harvests for the North Chinese 
field, it becomes a much better total food producer than the English farm, 
though North China was a relatively poor food producer in the Chinese scale 
of things.) 

The English wheat crops should have taken 44.77 kg of nitrogen from each 
acre over six years; the Chinese wheat crops 42.49 kg/acre. We can now turn 
to replenishment efforts, starting with manure. 

Contemporary figures suggest that the nitrogen input to the soil from live- 
stock manure is about .9 percent of fresh weight, of which half or more is lost 
after application to the soil through volatilization.” If we applied these figures 
to the late eighteenth century, it would appear that both English and North 
Chinese farms were easily replenishing their nitrogen losses even without ni- 
trogen-fixing crops, but this seems unlikely; farmers in both places (and indeed 
almost everywhere) found that crop rotation was absolutely necessary to sus- 
tain high yields. And there are at least two reasons why these late twentieth- 
century figures are much too high for the late eighteenth century. First, they 
come from animals fed on commercial feeds much more nutritious than what 
earlier animals would have eaten. Second, the figures above are for fresh ma- 
nure. Manure loses its value rapidly if it is not applied quickly,”° but labor- 
saving considerations meant that in both China and Europe manure was accu- 
mulated for quite a while before application. On some English farms, in fact, 
the practice was to apply a massive dressing of fertilizer less than once a year.”! 

Consequently, the gains from fertilization must have been much lower than 
twentieth-century calculations would suggest, but we do not know how much 
less. But whatever the absolute levels were, the North Chinese farms were 
probably relatively superior in this area. Not only did they apply roughly 
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60 percent more fertilizer by weight per acre, as we have seen, but they applied 
it more frequently, so that nutrient loss from storage was probably smaller. 
Finally, most animal manure in China would have been from pigs, while most 
English manure came from dairy cows or beef cattle. At least today, pigs yield 
significantly better fertilizer: 2.0-7.5 percent nitrogen content (by fresh 
weight) versus .6-4.9 percent for beef cattle and 1.5-3.9 percent for dairy 
cows.” Applying more fertilizer of higher quality at shorter intervals, Chinese 
manuring should have benefited the soil more than British manuring. 

Finally, we come to nitrogen-fixing crops. In North China, these would 
generally have been soybeans; in England, peas, beans, or clover. Clover is a 
far better nitrogen fixer than peas or beans: under contemporary conditions, the 
bacteria on the roots of most types of clover will fix 24-94 kgN/acre, with an 
average for most varieties of around 60 kgN/acre. This mean is slightly higher 
than that for soybeans, which is 48 kgN/acre.”? However, since our hypotheti- 
cal Chinese farm has three soybean crops over six years while the English one 
has two clover crops, a comparison of mean performances would again favor 
the Chinese farm (144 kgN/acre every six years vs. 120). 

This comparison is beset by many uncertainties, but it at least shows, once 
again, that there is no reason to assume that China was worse-off. And, English 
farms that grew either peas or beans as their off-year crop rather than clover 
would probably have been much worse-off: for ordinary beans, the contempo- 
rary range is 4-26 kg/acre with an average of 12, and for peas 7-31 kg/acre 
with an average of 22 (though lentils are somewhat higher and broad beans 
much higher).** While Smil’s estimates for beans correspond to a mean crop 
yield of about .56 tons per acre*—again with wide variations—Bowden’s 
figures for bean output on actual English farms in two of the three years for 
which he has such figures (1737 and 1738; the third figure is from a year 
[1671] in which the reported yields for all crops are abnormally high) are 
13.4-15 bushels per hectare; this works out to roughly .144 tons per acre, or 
barely one-fourth of the contemporary mean. If we discount nitrogen fixation 
by a like factor, to 3 kg/acre, it becomes far too small to compensate for two 
years of wheat farming. (Incidentally, the comparison among peas, beans, and 
clover—the latter a crop that spread quickly on “improved” farms—suggests 
yet another way in which enclosures may have made a big difference, despite 
the recent tendency in the literature to argue otherwise.) 

In sum, then, we cannot generate precise estimates of nitrogen fluxes for 
either England or North China. We can say, however, that all our evidence 
suggests that North China was no worse-off; and much of it suggests that it 
was better-off. 


22 Smil 1985: 153. 23 Thid., 142. 24 Tbid. 
25 Ibid., 145. 26 Bowden 1990: 374-75. 
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FOREST COVER AND FUEL-SUPPLY ESTIMATES 
FOR FRANCE, LINGNAN, AND A PORTION OF 
NORTH CHINA, 1700-1850 


dong, one of the most densely populated portions of the North China 

plain. I have previously generated a fuel-supply estimate for this area 
in the 1930s, based on fairly reliable data. (The basic sources and techniques 
used are described in Pomeranz 1988, appendix F.) 

To project these estimates back into the late eighteenth century, I again used 
Huang’s estimates of percentage changes in population and cultivated area for 
North China over this period, as described above; I have no detailed figures 
that would permit a separate estimate of changes in these counties in particular. 
And once again, I accepted Perkins’s arguments that changes in China’s pig 
population have roughly tracked changes in its human population, while 
changes in the number of plow animals roughly tracked changes in cultivated 
acreage. 

Reducing cultivated acreage by roughly 30 percent, as indicated by prov- 
ince-wide figures, then requires guesses about what this land was before it was 
farmed. I have tried to depress my fuel supply estimates by assigning as much 
land as was even remotely possible to the uses in which it produced the least 
fuel. 

For instance, my 1930s estimate placed 18.9 percent of the area’s land under 
buildings and roads, thus producing no biomass; this was probably a high 
estimate to begin with. Since the amount of land under buildings and roads 
should roughly track population and commercialization, it would have been 
most plausible to assume that only 60 percent as much land was devoted to 
these uses circa 1800; instead I assigned 80 percent of the 1930s figure (15.1 
percent) to this category. 

The land that was not cropped, not under buildings or roads, and not totally 
useless (e.g., rocky hillsides or land so sandy that nothing would grow) needed 
to be assigned to one of three categories: grassland, semi-forest, or mature 
forest (in ascending order of their per-acre energy yield). North China has had 
relatively little grassland for centuries, as it has had relatively few large ani- 
mals aside from those essential for plowing; and according to a 1940 survey, 
this area’s livestock received only 7.5 percent of their food from grasslands. In 
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order to keep my estimates conservative, I assumed that circa 1800, farm ani- 
mals received fully half of their feed from grasslands: this is far higher than 
any of the anecdotal evidence would suggest, and required assigning 27 per- 
cent of all land in the area to this category (vs. 3.8 percent in the 1930s). I then 
assigned the remaining 13 percent of all land to forests, placing two-thirds of 
it in the lower-yielding category of semi-forest. This is roughly the proportion 
found in post-1949 surveys, but the share of mature forests was almost cer- 
tainly higher 150 years earlier. 

Finally, I adjusted the quantity of crop residues available for use downward, 
again guided by Perkins’s assumptions. If roughly 70 percent as much land 
was feeding roughly 60 percent as many people and animals as in the 1930s 
and yielding a per capita surplus that was not much larger or smaller, then 
per-acre crop yields were about 85 percent of 1930s levels; I assumed that each 
acre similarly yielded about 85 percent as much crop residue. I further as- 
sumed that farm animals ate about as much in 1800 as they did in 1930 and that 
the techniques that rural families used to burn wood, stalks, etc., in 1800 were 
about as efficient as they were in the 1930s. The result was a fairly comfortable 
fuel supply, by pre—fossil fuel era standards, of .62 tce per person per year; and 
since the exercise is quite sensitive to land-use estimates, changing any of my 
very conservative assumptions about land use would quickly increase fuel- 
supply estimates. 

The calculation for France is considerably simpler. Since crop residues and 
grasses were rarely used for fuel, we need not worry much about patterns of 
land use other than how much territory was wooded. To arrive at a rough 
estimate of fuel supply per capita, I simply used the approximate figures for 
wooded area in 1550 and 1789 cited in Cooper: roughly 18 million and 
9 million hectares respectively; for the sustainable fuel yield of each hectare, 
I used Smil’s global average figure of 3.6 tons of wood (1.8 tce) per hectare, 
which was also used for North China.' The population figures—14,000,000 in 
1550 and 25,000,000 in 1789—are from McEvedy and Jones.” 

The result is a per capita fuel supply of 2.31 tce per capita in 1550 and 
.64 tce per capita in 1789. Since people probably did not use more than .5 tce 
per person in 1550, we should think of the wood above what was needed to 
reach that level as available for other uses, and it was available in substantial 
quantities: roughly 3.6 tons of wood per person per year. But by 1789, almost 
all of the annual growth on wooded land would have been needed to meet 
Braudel’s estimate of fuel consumption (.5 tce). A mere .29 tons would remain 
for other uses, just barely above the .24 tons of wood per capita theoretically 
available for non-fuel uses in North China circa 1800—one of the two most 
severely deforested parts of China proper. The Asian Development Bank 
(ADB) suggests that .33 tce per capita is the minimum sustainable fuel use per 


1 Cooper 1985: 139n. 2; Smil 1983: 100-101. 
2 McEvedy and Jones 1978: 59. 
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capita, rather than the .5 tce per capita used here for both France and North 
China, but most of Asia’s poorest people today live in warmer climates than 
those found in either France or north China, and they have more heat-efficient 
stoves and homes than people had in the eighteenth century; many also use 
cooking methods that are far more fuel efficient than French, if not north Chi- 
nese, ones. If .5 tce is indeed a reasonable minimum for both France and North 
China, then by 1800 neither could have spared much wood for other uses 
without creating a serious fuel crisis for part of the population. 

Lingnan, however, was in somewhat better shape than France was, despite 
a population density that in 1753 was already equal to that of France in 1789, 
and which then roughly doubled by 1853. Two factors account for most of this 
advantage. First, in Lingnan, as in North China, crop residues were regularly 
used as fuel. Second, given Lingnan’s subtropical climate and use of Chinese 
cooking methods, it seemed reasonable to use the ADB’s .33 tce per capita as 
the “subsistence” fuel consumption level, rather than the .5 tce used for France 
and North China. Smil estimates that people in the poorest tropical villages 
today burn only one-fifth as much fuel as poor people in temperate zones do;? 
and though Lingnan is only subtropical, I have probably understated its advan- 
tages by assuming that people there needed two-thirds as much fuel per capita 
as in France—particularly since they also used more economical cooking 
methods than Europeans did. Moreover, to avoid making too much of this 
climatic difference, I used the same figure for sustainable wood yield per hec- 
tare as I did for France and North China, despite the fact that trees grow much 
more per year in warmer climates. 

The first task was to estimate wooded area at different dates. I began with 
the estimates of forest cover in Lingnan circa 1700 presented by Ling Daxie;* 
Robert Marks has found that these estimates generally accord with other data.’ 
Ling estimates that 54.5 percent of Guangdong’s 20,200,000 hectares was for- 
est in 1700, and 39 percent of Guangxi’s 18,700,000 hectares. By 1937, for 
which we have better data, Guangdong was down to 10 percent, Guangxi 
5 percent,° while the two provinces had gained roughly 25,000,000 and 
10,000,000 people respectively.’ Since population growth is the primary force 
for deforestation, I divided the lost forest by the population increase and ob- 
tained rough averages of .4 hectares of lost forest per additional person in 
Guangdong and .6 hectares per person in Guangxi. (The difference makes 
sense, given the much greater use of high-yielding paddy agriculture in 
Guangdong.) 

Though crude, this approach is more likely to overstate deforestation during 
the early part of this period than understate it. In the early part of the period, 


3 Smil and Knowland 1980: 119. 

4 Ling 1983: 34. 

5 Marks, personal communication, August 1996. 

6 Ling 1983: 35. 7 Marks 1997: 280. 
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TABLE C.1 

Remaining Forested Area (hectares) 

Guangdong Guangxi Total 
1753 9,000,000 6,500,000 15,500,000 
1773 8,200,000 6,020,000 14,220,000 
1793 7,440,000 5,660,000 13,100,000 
1813 6,560,000 5,240,000 11,800,000 
1833 5,760,000 4,940,000 10,700,000 
1853 4,880,000 4,700,000 9,580,000 





enough wooded area remained that there was no need to cut more than the 
sustainable yield for fuel or probably even construction; by the end of the 
period, sustaining even the most basic household needs would have made it 
necessary to overcut trees for wood, thus adding an additional dynamic to 
those undermining the remaining forests. The results appear in table C.1. 

Next we need to figure out how much of the subsistence level of fuel con- 
sumption (.33 tce per capita) could be met from crop residues. To avoid over- 
estimating the available fuel supply, I made two extremely unrealistic assump- 
tions. First, I assumed that land that was deforested without becoming crop 
land yielded no fuel and very little animal feed. This ignores a huge amount of 
land: Marks’s estimate of all land added to cultivated area in Guangdong be- 
tween 1700 and 1937 equals only one-sixth of the lost forest area; for Guangxi, 
the figure is about one-third. Much of the rest became grassland that could not 
support crops (especially in hilly areas)? but much of that grass was collected 
for animal feed and other uses. 

Second, I have counted only crop residues from food crops. We do not know 
how much of Lingnan’s farmland was being used for different crops at differ- 
ent pre-twentieth-century dates, but we do have a fairly reliable estimate of 
food consumption from local sources circa 1753: 60,000,000 shi, or roughly 
9,300,000,000 jin.? And since rice (and most other crops) produce slightly 
more residue by weight than edible output, we thus have a minimum figure for 
residues available from food crops without needing precise acreage figures. 
But to see how conservative an estimating technique this is, it is worth noting 
that Marks estimates that Lingnan’s food needs could have been raised on as 
few as 16,800,000 mu in 1753,!° while 43,000,000 were cultivated in Guang- 
dong alone (chapter 9). Thus we are excluding much of the region’s crop 
residues—probably a majority—from our estimates, as we previously ex- 
cluded the large and growing amount of land that was neither farmed nor 
forested. 

The last part of getting an estimate of crop residues available for fuel in 
1753 was to estimate how much of the crop residues were needed for animal 


8 See ibid., 280, 319-27. °? Marks 1997: 251. 10 Thid., 250. 
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TABLE C.2 
Wood Available for Uses Other Than Fuel in Lingnan, 
1753-1853 
Lingnan Forest Fuel Supply Available for 

Area (ha) Area Other Uses 

1753 15,500,000 1,650,000 13,850,000 
1773 14,200,000 1,675,000 12,525,000 
1793 13,100,000 2,260,000 10,840,000 
1813 11,800,000 2,469,000 9,331,000 
1833 10,700,000 2,956,000 7,744,000 


1853 9,580,000 3,339,000 6,241,000 


feed. To do this, I estimated that the numbers of livestock per person were the 
same in eighteenth-century Lingnan as in twentieth-century North China: 
roughly one cattle equivalent per six people. This may slightly underestimate 
the number of pigs, since Lingnan was more prosperous than North China, 
while Perkins estimates that the number of pigs per capita did not change much 
for China as a whole over this period.'! However, it is almost certainly an 
overestimate of work animals, since the number of these animals needed keeps 
pace with cultivated acreage rather than population, and Lingnan had far less 
cultivated land per person than North China did. The feed consumption of 
livestock was assumed to be the same in the eighteenth as in the twentieth 
century. Finally, I assumed that roughly half of livestock food needs were met 
with things other than crop residues: grasses, foraging on the ground in 
wooded areas, human table scraps, etc. (Grass alone could have provided much 
more than half of these needs.) The result of all these calculations is a figure of 
636 pounds (.318 tons) of residues per person available for burning in 1753, 
yielding .16 tce per capita, or almost half of minimum needs. The remaining 
fuel needs could have been met by consuming the sustainable wood yield of a 
mere 1,650,000 of Lingnan’s 15,500,000 hectares of forest. 

I then used the same conservative methods to estimate fuel supply from crop 
residues in future years. In other words, I took Marks’s estimate of the popula- 
tion increment for each twenty-year period and multiplied by his estimate of 
food consumption per capita to get the additional residues available (ignoring, 
once again, that the amount of land cleared was far larger than the amount 
needed to grow this increment of food), added livestock food demand in pro- 
portion to human population growth, assumed constant fuel needs per capita, 
and then estimated how much forest it would take to sustainably meet fuel 
needs not met with residues. Table C.2 presents the results. 

Finally, I calculated the sustainable yield of wood on the “extra” woodland, 
and divided by population (see table C.3). Clearly, population growth pressed 


11 Perkins 1969: 71. 
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TABLE C.3 
“Available” Wood per Capita (in tons), 
Lingnan, 1753-1853 


1753 2.8 1813 1.3 
1773 2:2 1833 1.0 
1793 1.6 1853 7 





hard against “surplus” wood supplies, even in an ecological/economic regime 
that was generally quite frugal. In a century in which population rose roughly 
75 percent, forested area declined by only 40 percent, but “surplus” wood 
supply fell by 55 percent, and surplus wood per capita by 75 percent. Nonethe- 
less, both current levels and trends remained better than those in preindustrial 
France. France’s 1550 surplus of 3.6 tons per capita compares favorably with 
Lingnan’s 1753 figure but not by as much as one might expect; and because 
crop land did nothing for French fuel supplies, the strain placed on the wood 
“surplus” by each additional person was much greater than it was in Lingnan. 
By 1789, population had increased by slightly under 80 percent since 1550— 
about the same as in Lingnan from 1753 to 1853—but surplus wood per capita 
had fallen by a stunning 92 percent, reaching a level just 40 percent of Ling- 
nan’s. Without a new fuel source both areas were headed for serious trouble: 
but, contrary to our intuitions, it appears to have been France that faced the 
tighter squeeze. 


D 


ESTIMATES OF “GHOST ACREAGE” PROVIDED 
BY VARIOUS IMPORTS TO LATE EIGHTEENTH- AND 
EARLY NINETEENTH-CENTURY BRITAIN 


Sugar 


was roughly 150,000 tons per year before the fall in duties touched off 

a vast increase in purchases.! Since 5.6 tons of sugar provides 420 calo- 
ries a day for 140 people for a year,” 150,000 tons of sugar would provide 
2,500 calories per day to 614,000 people for a year. (Figures on daily caloric 
intake vary quite a bit, but estimates for the common folk of Paris on the eve 
of the Revolution are lower than this*—and so are most figures for nineteenth- 
century English workers.* 

How much acreage would have been needed to feed this many people other- 
wise? Converting 150,000 tons of sugar into total calories using Mintz’s 
conversion yields 571,812,466,000 kilocalories. Using the same figures for 
English wheat yields as in appendix B, and assuming one-tenth of the crop 
had to be set aside for the following year’s seed, a sown acre would yield 
471 kilograms of wheat. With a roughly 50 percent extraction rate after mill- 
ing? this becomes 235 kg of flour, with about 3400 kcal per kg,° for a total of 
799,000 kcal. per sown acre. This would mean that approximately 715,000 
sown acres of prime land would be needed. Moreover, according to the En- 
glish farming accounts summarized by Bowden,’ such a farm would require 
four oxen a year as plow animals, each of which would require the hay output 
of one acre of land (even assuming it got 50 percent of its intake from common 
grazing areas, and was stall fed only part of the year). Thus, 20 sown acres of 
wheat really required at least 24 acres of land; multiplying out, we find that 
replacing the calories in imported sugar with wheat would have required 
858,000 acres. If we try to set aside enough hay to feed the plow animal all 
year long without the use of common grazing land, the figure rises to 


Seer consumption in the early nineteenth-century United Kingdom 


1 Mintz (1985: 143), erroneously using ‘‘British’’; Mitchell 1988 has the actual figures. 
2 Mintz 1985: 191. 

3 Braudel 1981: 130. 

4 Clark, Huberman, and Lindert 1995: 223-26. 

5 Aykroyd and Doughty 1970: 86-88. 

6 Ibid., 89. 1 Bowden 1990: 73, 75, 294. 
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1,001,000 acres; if we assume a three-field system in which 10 acres of fallow 
land (or, in more modern versions, of clover) had to be set aside for 20 acres 
that were growing wheat, with the animals grazing on those 10 acres, the figure 
rises to 1,072,000 acres. Finally, if we assume both 10 acres of fallow that was 
truly resting and 4 separate acres for hay (though this was no longer a common 
approach by the end of the eighteenth century in England), we get 1,215,500 
acres. 

An alternate approach involves recognizing that the entire United Kingdom 
was essentially one food market, with England drawing heavily on supplies 
from the “Celtic fringe” in the years between 1770 and 1860:8 an operation that 
was only possible if these areas had other sources of calories. Scotland, Wales, 
and Ireland together had almost as many people as England in the early nine- 
teenth century and consumed sugar at about the same rate.’ Multiplying 
Deerr’s average figure for U.K. consumption (roughly 18 pounds per person) 
by the population figures in Mitchell!° yields the following results: 


1801: 311,000,000 pounds 
1811: 333,000,000 pounds 
1831: 432,000,000 pounds 


Using the same methods discussed before, the first figure yields 892,000- 
1,264,000 ghost acres. The 1811 figure becomes 950,000—1,346,000 ghost 
acres; the 1831 figure 1,237,000-1,752,000 acres. If we were to substitute 
what Braudel!! takes to be typical continental yields (assuming England would 
have had to import any additional grain from elsewhere in Europe), all these 
numbers would almost double; if on the other hand, we assume greater use of 
potatoes, the numbers shrink. 


Timber 


Timber is the easiest case to calculate. I have used Vaclav Smil’s estimate!” of 
the harvestable increase in wood produced by a hectare of reasonably produc- 
tive “natural” forest (i.e., not the product of silviculture), and Arthur Lower’s 
figures! on the quantity of Baltic and American timber exports to Britain and 
the conversion of board feet to cubic feet. The result is an estimate of 646,875 
acres worth of timber per year from the Baltic at the end of the eighteenth 
century (based on 150,000,000 board feet per year) and slightly over 
1,000,000 acres worth per year from North America in the early nineteenth 
century (based on 250,000,000 board feet). 


8 See Thomas 1985a. ° Deerr 1950: II:532. 
10 Mitchell 1988: 9-10. " Braudel 1981: 121. 
12 Smil 1983: 36. 13 Lower 1973: 25, 39, 259. 
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Cotton 


In 1815, Britain imported roughly 100,000,000 pounds of New World cotton; 
in 1830, 263,000,000 pounds.'* Since flax yielded roughly 500 pounds per 
acre if well tended,'> enough flax to replace 1815 cotton imports could have 
been grown on roughly 200,000 acres; enough to replace 1830 imports on 
roughly 500,000 acres. But flax production was subject to the difficulties de- 
scribed in the text and would have been very hard to expand to this level; total 
English production in the late eighteenth century may have been no more than 
8,000,000 pounds on perhaps 16,000 acres.! And hemp, which yielded about 
the same amount per acre and had many of the same problems as a crop, was 
useless for better fabrics.'” 

Turning to wool, I have used Bowden’s reconstruction of a 500-acre English 
sheep farm on good land in the seventeenth century.'® He estimates that such 
a farm could have supported a total of 1,000 wethers (yielding 4.5 pounds of 
fleece per year) and 1,181 other sheep (yielding 3.5 pounds per animal): the 
result is a total output of 8,445 pounds of wool per year for the whole farm. At 
this rate of output, it would have required 11,841 such farms, or 5,920,500 
acres, to replace 1815’s cotton imports by weight, and 15,393,300 acres to 
replace 1830’s. A pound of wool yielded 35,840 (64 times 560) yards of 64s 
fine yarn, a “key type,” while a pound of cotton yielded 64 X 840, or 53,760 
yards of 64s yarn: 1.5 times as much. (Most eighteenth-century cotton yarn 
was between 40s and 80s, though nineteenth-century machinery could spin 
much finer yarns.”°) If we adjust by this factor to get enough wool to produce 
as much yarn as the imported cotton, we then get almost 9,000,000 acres for 
1815, and over 23,000,000 for 1830. 


14 Mann 1860: 112. 

15 Warden 1967: 11. 16 Rimmer 1960: 5. 

17 Warden 1967: 49. '8 Bowden 1990: 86. 
19 Jenkins and Ponting 1982: 11-12. 2 Mann 1860: 26-27. 
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ESTIMATES OF EARNING POWER OF RURAL 
TEXTILE WORKERS IN THE LOWER YANGZI 
REGION OF CHINA, 1750-1840 


cotton must be approximate, because our price information for both 

raw cotton and cloth is quite spotty and short-term fluctuations are 
often quite large. Matching peak cotton prices to trough cloth prices—or vice 
versa—creates very misleading results. Moreover, “cloth” was far from a uni- 
form product, and price quotes are not always clear about what they refer to. 
The average quality of cloth produced in Jiangnan improved over the course of 
our period,! in part because macro-regions with lower labor costs were meet- 
ing more of their own needs for low-quality cloth. 

The price data for raw cotton recorded by Kishimoto? and for cloth by 
Zhang Zhongmin’ fit together into a picture that makes sense, and they seem 
to represent the most typical cases. However, Fang* cites much higher raw 
cotton prices—almost as high as the final cloth prices cited by Zhang—while 
the Mumianpu, a widely cited eighteenth-century source, cites a cloth price 
that makes sense in terms of those higher cotton prices but would yield fabu- 
lous earnings for textile workers if combined with Kishimoto’s prices for raw 
cotton. (Fang’s cotton prices are for North China and at remote markets, but 
since North China exported raw cotton to Jiangnan, the problem remains.) And 
the differences matter, since—given that rice prices are well known—using 
relatively high prices for both cotton and cloth results in higher earnings in rice 
than using low ones. 

Consequently, I have done two sets of calculations: one using high prices 
for both cloth and cotton, and one using lower prices. The two scenarios come 
out fairly close in the case of a person (or household) that combined weaving 
and spinning, though the high-price scenario yields a higher income. For those 
who only spun, the low-price scenario confirms the view that such work did 
not pay enough to support an adult woman, though this is true only when the 
most pessimistic assumptions possible are made about all parameters. Other- 
wise, it suggests such work could support an adult female but without very 
much left over: not surprising, since it seems that most non-weaving spinners, 


a ESTIMATES of how much women earned spinning and weaving 


! Fang 1987: 89. > Kishimoto 1997. 
3 Zhang Zhongmin 1988. 4 Fang 1987. 
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at least in the Yangzi Delta, were young girls. The high-price scenario, on the 
contrary, suggests that even an adult woman spinner could have supported 
herself and had a bit left over: a somewhat suspicious, but not completely 
implausible, scenario. And for women who only wove, the low-price scenario 
gives us earnings that are fairly high but still plausible, while the high-price 
scenario yields earnings that we know exceed what most rural households had 
to spend. 

Thus, the low price-price scenarios seem more likely, are less favorable to 
my hypothesis, and accord with more of the available price data. Conse- 
quently, I use only those figures in the text. In this appendix, however, I pre- 
sent both sets of estimates. 


Mid-Eighteenth-Century Spinning and Weaving 
in Combination 


Using High Prices 


CHOICE OF DATA 


For the mid-eighteenth century, the Mumianpu says that prices for “very good” 
cotton cloth (it is not clear just how unusual a quality this refers to) “did not 
exceed” 50 cash (a widely used copper coin, worth roughly one one-thou- 
sandth of an ounce of silver) per chi (a unit of surface area). Lu Hanchao? cites 
a 1677 source saying that beginning with raw cotton, a woman would need 
about seven days to spin and weave one 20 chi bolt of cloth; these estimates of 
physical productivity are not much different from Huang’s. That bolt of cloth 
would be worth approximately 1,000 cash, or 1.1 tael at 1750 silver-copper 
exchange rates. 

But some part of that value was the cotton in the cloth, rather than the 
woman’s work, and cotton prices varied considerably. Kishimoto Mio’s data 
suggest a mid-century Jiangnan price of 20—40 cash per jin of unginned cotton, 
with prices usually between 20 and 30 cash per jin, but exceeding even 40 cash 
per jin in drought years. These are much lower than the cotton prices that Fang 
cites for North China, as we shall soon see. Nonetheless, when we match 
Kishimoto’s cloth prices with her raw cotton prices, we get shares of the value 
of the cloth for textile labor and for the cotton itself very close to those derived 
from Fang.’ This “low-price scenario” assuming both cheap raw cotton and 
cheap cloth, is developed on pages 319 and 321-22 below. 

However, trouble ensues if we match Kishimoto’s relatively low raw cot- 
ton prices with the high cloth price in the Mumianpu. Since one jin of un- 
ginned cotton yielded only .33 jin of ginned and cleaned cotton, Kishimoto’s 


5 Lu 1992: 481. é Kishimoto 1997: 139. 7 Fang 1987: 92. 
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unginned cotton prices would suggest prices of 60-120 cash per jin of ginned 
cotton. At this rate, the roughly 1.33 jin of cotton that went into a bolt of cloth® 
would cost around 130 cash in an average year; matching this with Mumianpu 
cloth prices leaves almost 90 percent of the value of the cloth as the return to 
labor. This seemed implausibly high, and since I wanted to produce a conser- 
vative estimate of textile workers’ earnings, I assumed that the Mumianpu 
price would only occur when raw cotton prices were also high (though it is not 
clear that this was so). Thus, I used instead the much higher figures of Fang 
Xing,’ who gives us a late eighteenth-century North China price of 140-400 
cash per ginned jin. Since North China still shipped some raw cotton to the 
Lower Yangzi in this period, I assumed that Lower Yangzi prices could not be 
lower than the North China price and so chose Fang’s top price of 400 cash 
(again, in order to bias earnings estimates downward). This “high-price” sce- 
nario is developed in the following section and on pages 320-21 below. 


RESULTS OF HIGH-PRICE SCENARIO 


At these prices, the 1.33 jin of ginned cotton in a bolt of cloth would cost 533 
cash, or more than half the value of the bolt. (These price fluctuations were 
irrelevant, though, to families who spun and wove cotton they grew them- 
selves.) Since Fang Xing also estimated that a woman who spun cotton (a 
much less skilled and less remunerative operation than weaving) would usu- 
ally earn 30-50 percent of the value of the cotton she started with!°—an esti- 
mate on which Huang also relies—our estimate, which implies that a woman 
who both wove and spun the cotton added slightly less than 90 percent to the 
value of the raw material, seems quite conservative given these prices: it is far 
below the contemporary estimate cited by Fang that the price of cloth was 
generally four times that of the cotton. !! 

If a woman could thus earn 467 cash for seven days of spinning and weav- 
ing, then a 210-day work year would yield 14,010 cash per annum. (Such a 
work year figure is much lower than that observed for rural spinners and weav- 
ers in early twentieth-century Jiangnan, who averaged over 300 days of work 
a year;!” and, as appendix F shows, it is roughly consistent with our conserva- 
tive estimates of total cloth output for the region, if every woman in Jiangnan 
wove. Since some undoubtedly did not, it is likely that the work year for those 
who did was somewhat longer than 210 days and that our earnings estimates 
are again being biased downward.) At mid-century exchange rates, this would 
equal 15.5 silver taels. If we use Wang Yeh-chien’s 31-year moving average 
centered on 1750 for rice prices (1.67 taels), it would buy 9.3 shi. 


8 P, Huang, 1990: 84. ° Fang 1987: 84. 10 Thid., 88. 
1 Thid., 92. Xu Xinwu 1992: 469. 
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Spinning and Weaving Using Low Prices 


The Mumianpu price cited above does not appear typical and may reflect cloth 
of unusual quality or an unusual year. Zhang Zhongmin” cites prices of .3 or 
4 taels for cloth that was 16 chi long (80 percent of the length of the cloth in 
the Mumianpu), but gives no figures for weight and does not provide a date 
other than “mid-Qing.” Fang Xing" tells us that cloth prices in the Qianlong 
period (1736-95) were on average .4 taels but could be as much as .7 or .8 
taels in some years. He also gives us a weight for the cloth, saying it used 3 jin 
of raw cotton, or three-fourths of the quantity required by the standard bolt 
referred to in the Mumianpu and in Lu’s and Huang’s calculations. Let us use 
his figure of .4 taels and go from there. 

At the mid-eighteenth-century Lower Yangzi exchange rate, .4 taels was 
roughly 360 cash. If Kishimoto’s cotton price figures represent unginned cot- 
ton (otherwise, they are absurdly low and would give very high earnings esti- 
mates even with low cloth prices), the cotton content of these bolts would cost 
about 90 cash. These figures mesh perfectly with a source cited by Fang," 
which says that the cost of cloth was four times that of the equivalent amount 
of raw cotton. The value added by labor for this piece of cloth would thus be 
270 cash; if we translate this into the larger bolts that Lu, Huang, and the 
Mumianpu have in mind, the value added by labor would be 360 cash. If this 
was what a woman earned with seven days of spinning and weaving labor, 
her earnings in a 210-day work year would be 10,800 cash or 12 taels; about 
22 percent below our estimate using high prices, but still enough to purchase 
7.2 shi of rice at 1750 prices, and as we shall now see, fully competitive with 
the earnings available to male farm workers. 


Comparisons to Male Earnings and to 
the Cost of Eating 


Estimates of average rice consumption range from 1.74 to 2.62 shi per person 
per year; Marks settles on 2.17 as a good average.!6 The highest estimate I have 
seen is 5.5 shi per year for an adult male doing outdoor physical labor; Pan 
uses 2.5 for an adult female and considerably less for children.!’ These data 
help put our hypothetical woman’s earnings in context. 

Landless male agricultural laborers in Jiangnan in this period typically 
earned between 2 and 5 taels in cash per year;!* the higher figure comes not 
from annual rates but from multiplying monthly rates by 12 and thus assumes 


13 Zhang Zhongmin 1988: 207. 14 Fang 1987: 92. 
15 Tbid., 92. 16 Marks 1991: 77-78. 
17 Pan 1994: 327. 18 Zhao 1983: 57. 
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that such a laborer managed to find work all twelve months of the year (some- 
what unlikely, but not impossible). Agricultural laborers also received at least 
some of their meals while working. If we assume for argument’s sake that they 
received all their nutrition free, they found work all year-round, and their diet 
consisted largely of 5 shi of rice per year (slightly below the highest available 
figure), then they earned in cash and rice the equivalent of 10.4-13.4 taels per 
year (or, alternatively, 6.1-7.8 shi of rice). 

Thus, our hypothetical high-priced weaver/spinner earned 116—149 percent 
of the earnings of a male farm laborer, even if he worked all year-round and 
she “only” 210 days. If we look at the margin of income left over after feeding 
oneself and remember how much less women customarily ate than men (espe- 
cially men working in the fields), the difference grows significantly: the 
woman would have 6.8 shi of rice left over after feeding herself; the man only 
1.2 to 3.0 shi. 

The weaver/spinner in our more likely low-price scenario does not do quite 
as well, but still compares well to a male farmhand. Her 12.0 taels of earnings 
are just above the mid-point of the 10.4—13.4 tael range for male farm laborers 
that we calculated with very generous assumptions; and since adult women ate 
less than men, she, too, enjoys a significantly larger surplus above her own 
consumption than does a male farm laborer. 

To put matters another way, the woman in the high-price scenario could 
feed 1.9 adult male equivalents with her work, or (if she were a widow) she 
could feed herself, an aging parent or parent-in-law, and three or perhaps even 
more young children (depending on ages and assuming, of course, that the 
aged grandparent handled enough child care and other housework to make the 
mother’s textile work feasible). The woman in the low-price scenario could 
feed 1.4 adult male equivalents, or herself, an elderly person, and perhaps as 
many as two children. Though such an existence would have been difficult, it 
would have been no worse, and probably somewhat better, than that of a 
household headed by a male farmworker whose wife had died, even if he was 
rather lucky in other respects. Clearly, female earnings were not below subsis- 
tence in this period, as suggested by “involutionary” arguments. 


Spinning without Weaving in the Mid-Eighteenth-Century 
Using High Prices 


For women who only spun, the situation was much bleaker, but still not as 
bleak as suggested by Huang. If such a woman used a spinning wheel with a 
foot pedal (which required an adult), she could produce 8 liang (.5 jin) of 
yarn a day; if she did not (and many spinners were very young girls, who 
could not use such a wheel), a more plausible output was 5 liang (.31 jin) per 
day. Since her earnings were likely to be roughly 30-50 percent of the value 
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of the cotton she started with,” she earned the equivalent of .09 to .25 jin of 
cleaned and ginned cotton, depending on both her output per day and price 
fluctuations; for argument’s sake, let us use .16 jin, which is just slightly below 
the mid-point of this range. If that cotton varied in price from 140 to 400 cash 
per jin and we again take the mid-point of the range (here, unlike with the 
weaver/spinner, choosing the high-end price for the raw material would not 
make our estimates more conservative), she would have earned 43 cash per 
day, or 8,600 cash (9.5 taels) for a 200-day work year: enough for 5.7 shi of 
rice. Now let us continue to use the mid-point of the ranges for cotton prices 
and for the spinner’s share of the yarn’s price, but reduce the output esti- 
mate to the low end of the range—S liang per day—assuming that the spin- 
ner could not use a foot-pedal wheel. In this case, the spinner would earn 
6,400 cash per year, or roughly 7 taels, or 4.2 shi of rice. If we continue to 
make the same generous assumptions as above about the earning power of 
male farm laborer, then the women in these mid-range scenarios earned a good 
deal less than male agricultural laborers: at most 87 percent (if we match the 
high end of our spinners’ estimate to the low end of that for farm laborers) and 
perhaps barely 50 percent (if we do the opposite). But even so, we should 
remember that these wages would have been sufficient to feed an adult woman 
and at least one child, that most of the people in Jiangnan who only spun 
appear to have been young girls, and that this scenario is based on a 200-day 
work year. 

If we insist on using the low end of this price range, the low end of the 
productivity range, and the 200-day work year, we do arrive at an earnings 
estimate (3.7 taels, 2.2 shi) that might be below the subsistence needs of an 
adult female, but probably not: it would buy about 1,870 calories of rice per 
day. Only by using the worst possible values for all variables (price of cotton, 
daily production, share of price going to spinner) do we arrive at a sub-subsis- 
tence wage: 2.8 taels, or 1.7 shi of rice for a 200-day work year. 


Using Low Prices 


If, however, we use the low-price figures for cotton prices and continue to 
calculate a spinner’s income at 40 percent of the cost of the raw cotton used, 
we do generate very low earnings estimates. If ginned cotton was about 
90 cash per jin and a spinner could process only .31 jin per day, she earned a 
dismal 28 cash per day, or roughly 1.3 shi of rice per year. This would be well 
below subsistence for an adult female, but probably still enough to feed one of 
the preteen girls who did much of this work in Jiangnan. It is also important to 
note that our estimate for spinners’ earnings (like Huang’s) is based on a per- 
centage of the cotton price, and the source of that estimate, Fang Xing, is also 


19 Fang 1987: 88. 
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the source of our high prices for raw cotton.” There is no particular reason to 
assume that this percentage would have held at lower cotton price levels. On 
the contrary, it seems more likely that in times and places where raw cotton 
was much cheaper, spinners would have earned a somewhat higher share of the 
cost of yarn, and that Fang’s low figure for labor’s share of the cost of yarn 
partly reflects the pressures on women using costly cotton in an economy 
where cloth markets were very competitive and in which enough consumers 
could forego purchases of cloth when prices were high to make it difficult even 
for people who sold in a purely local market to pass through all of an increase 
in the costs of their raw materials. 


Weaving Only in the Mid-Eighteenth-Century 


The flip side of the small share of the value of cloth going to spinners is a fairly 
large share going to weavers. Probably few rural weavers purchased all their 
yarn; most either spun some themselves or had a daughter who did this work 
(in which case the family quite likely never made a close calculation of how 
much of the price that they received for their cloth was due to the efforts of 
each member). But for argument’s sake, let us imagine a woman who only 
wove and calculate her income as an individual. 

If it took seven days to both weave and spin a bolt of cloth, which used 
roughly 21 ounces of cotton, and the woman in question had access only to the 
simple spinning wheel on which one could produce 5 ounces per day, then 4 
of these 7 days must have been devoted to spinning, and it took 3 days to 
transform the yarn into cloth. If she had access to the foot-pedal wheel on 
which one could produce 8 ounces of yarn per day, then the spinning part of 
the operation took only 2.5 days and the weaving 4.5 days. Let us assume the 
latter, since it makes for much more conservative estimates, and since there 
would be no reason for an adult woman like the one in this example not to have 
been using the better technology. If we then use the low-price scenario traced 
above (which seems to have been the more typical one), it took 4.5 days to 
transform the yarn, worth about 168 cash (40 percent more than the 120 cash 
value of the ginned cotton) into cloth worth about 480 cash. Thus, in this 
scenario, a woman who only wove could make 312 cash in 4.5 work days, or 
14,560 cash in a 210-day work year—roughly 16.2 taels. This figure is even 
better than the spinner/weaver’s earnings in our high-price scenario and a hefty 
35 percent above either the spinner/weaver in our low-price scenario or a male 
agricultural laborer. Using the same approach with our high-price scenario, the 
yarn would be worth 360 cash and the cloth 1,000, so that the full-time 


20 Fang 1987. 
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weaver’s take would be 640 cash each 4.5 days: more than double that in the 
low-price scenario and quite implausible given what we know of other peo- 
ple’s earnings. 


Spinning and Weaving in Later Times 


Our scattered price data make it hard to be sure what happened to the earning 
power of spinners and weavers in the century after 1750. Because cloth prices 
appear to have been pretty flat, except for the fanciest cloth,”! while rice prices 
(which are very well documented) rose significantly, we can be sure that the 
real buying power of our hypothetical spinner/weaver fell, but in order to esti- 
mate how much, we need to make some assumptions. In what follows below, 
I sketch four possible scenarios, which yield declines of 25-50 percent. 


A 


This is the simplest approach and yields the most optimistic result. It involves 
beginning from our high-price scenario and using trends in raw cotton prices 
from the Canton area; we have relatively good data for this area, thanks in 
large part to the presence of foreigners (many of them bringing cotton from 
India). Since these raw cotton prices show no secular change between 1750 
and 1850” and the price of cloth also shows no trend, this model tells us that 
a textile producer’s nominal earnings should also have shown no change; she 
would then be poorer in real terms by the increase in the price of rice, which 
was roughly 22 percent between 1750 and 1800 and 32 percent by 1840.78 


B 


However, it is unlikely that raw cotton prices in the Yangzi Valley were as 
trendless as those in the Canton area. In fact, flat prices in the Canton area 
themselves suggest an upward trend in the Yangzi Valley. Lingnan had long 
received most of its cotton from the Lower Yangzi, but in the mid-eighteenth 
century it also began to buy cheaper Indian cotton; when cotton from the 
Lower Yangzi again pushed out the Indian imports at Canton, this was widely 
attributed to a sharp decline in transport cost between the Lower Yangzi and 
Lingnan.™ If prices at Canton were level while transport costs fell, this sug- 
gests that the acquisition cost of the cotton in Jiangnan was rising. But by 
how much? 


21 Zhang Zhongmin 1988: 207-8. 22 Dermigny 1964: IV: table 19. 
23 Y, C. Wang 1992: 41-44. 24 See, e.g., Greenberg 1951: 91-92. 
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Let us initially take our high-price scenario as representing 1750 conditions. 
If we do that, we need to use Fang’s high-end price as our mid-century point 
of departure, but since he provides no data on trends over time, we need some 
proxy for how much further raw cotton prices may have risen over the next 
century. One very simple approach that has something to be said for it would 
be to assume that over the long run the price of cotton tracked the price of rice. 
This gains some plausibility from the fact that these two prices do seem to have 
moved together (though with cotton lagging by a few years) over the course of 
the seventeenth century.” It also seems reasonable in terms of either a mone- 
tary explanation for price increases, or—more central to our analysis—a hy- 
pothesis that emphasizes changing land/labor ratios and proto-industrializa- 
tion in Jiangnan’s trading partners, leading to more difficulty in acquiring 
cheap imports of either rice or raw cotton. Indeed, there are reasons to think 
that raw cotton would have been subject to greater inflation than grain. North 
China, the Lower Yangzi’s main external source of cotton, had particularly 
high population growth during the century after 1750, and (as shown in chap- 
ter 3 and appendix F) probably reduced its cotton acreage while increasing its 
own spinning and weaving; thus its raw cotton exports may have fallen partic- 
ularly sharply. And as the Grand Canal decayed, shipping costs between North 
China and the Lower Yangzi may well have risen, further interfering with 
Jiangnan’s imports of raw cotton. Meanwhile, the fall in transport costs be- 
tween the Lower Yangzi and Lingnan—a route along which Jiangnan exported 
raw cotton—probably raised the price that buyers for the Lingnan market were 
willing to pay. Although rice imports to the Lower Yangzi (mostly from the 
Middle Yangzi) fell for the same reasons as did cotton imports from North 
China—population growth and proto-industrialization in the relatively less- 
advanced area—the decline was not as sharp, and increased trade with Man- 
churia may have offered at least some relief through rising imports of second- 
ary grains; the main import was soybeans that were ground up for fertilizer, but 
some wheat (and some soybeans that were eaten) arrived, too. Thus, though 
assuming that raw cotton prices rose at the same rate as rice prices after 1750 
is a guess, it is probably a conservative guess. 

If we use rice price trends to stand for cotton, too, then the raw cotton 
content of a 1,000 cash piece of cloth should have risen from 533 cash (based 
on Fang’s work, as discussed above) to roughly 654 cash by 1800. Accord- 
ingly, the textile worker’s share of the price falls from 467 cash to 346 cash, 
a decline of roughly 25 percent. And with rice prices rising by slightly over 
20 percent over the same fifty years,” the decline in real earnings comes to 
roughly 40 percent. If we carry out the same operation for the year 1840, we 
find that the cost of cotton in a 1,000 cash piece of cloth has risen to 702 cash, 


25 Kishimoto 1997: 141. 26 Y.C. Wang 1992: 41-44. 
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and the return to textile labor has accordingly fallen to 298 cash; with rice 
rising still further to 2.20 taels per shi, the decline in real earnings rises to 
roughly 52 percent over this ninety-year period. 


But as we have seen, our low-price scenario is probably the more typical one, 
and here, too, we can generate two possibilities. The first takes Kishimoto’s 
scattered figures for eighteenth-century cotton prices at face value; the second 
uses instead her finding that seventeenth-century cotton prices roughly tracked 
those for rice and applies it to the eighteenth and early nineteenth centuries. 
With the limited data available, both are only rough estimates. 


C 


Kishimoto has collected a number of eighteenth-century Jiangnan raw cotton 
prices which suggest that these prices more than doubled between 1750 and 
1800 (though we again have troubles separating real trends from short-term 
fluctuations). And, as we have seen, these prices yield reasonable earnings 
estimates when coupled with the mid-century cloth prices cited by Zhang 
Zhongmin and by Fang Xing (though very high ones when combined with 
those in the Mumianpu). If we now turn to our low-price scenario for 1750, 
which used Kishimoto’s cotton prices and Zhang and Fang’s cloth prices, 
and then double the price of raw cotton, the raw material share of the value of 
a 480 cash bolt of cloth rises from 120 cash to 240, and the spinner/weaver’s 
share accordingly falls from 360 to 240 cash per bolt: a 33 percent decline in 
nominal earnings. If we then further deflate these earnings by the increase in 
the rice price just to 1800 (Kishimoto’s cotton price data stop in 1794), the 
decline in real earnings is 45 percent. If we assume (in the absence of data) no 
further rise in cotton prices to 1840, the further increase in the price of rice 
nonetheless brings the decline in real earnings to almost exactly 50 percent; if 
cotton prices continued to rise after 1800, the fall in earning power would be 
even larger. 


D 


Finally, let us use our low-price scenario for mid-century but imagine that 
raw cotton prices tracked those of rice. If so, then the cost of the cotton in a 
480 cash bolt rose from 120 to 158 cash between 1750 and 1840, and the 
spinner/weaver’s share fell from 360 to 302 cash: a decrease of just under 
33 percent. Wu and Xu cite a mid-nineteenth-century source which says that 
raw cotton sold for “3,200” (presumably copper cash) per dan (100 jin) in 
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1821, which would be very close to Kishimoto’s prices for unginned cotton 
seventy years earlier; the same source, however, says that by 10-20 years later, 
4,500-5,000 (cash) was a more normal price (with, as in other sources, reports 
of far more violent short-term fluctuations). Thus this data produce roughly the 
same price increase over a century as does the guess that raw cotton prices 
tracked those of rice, though it differs in packing all of that increase into the 
last twenty years of the period. 

If we use the rice price index and raise the share of raw material in our cloth 
price from 120 to 158 cash, the spinner/weaver’s share falls from 360 to 
302 cash: a rather modest decline of 16 percent in nominal earnings. But cou- 
pled with the rise in rice prices, even this scenario yields a decline in real 
earnings of 37 percent by 1840. (The figures for 1800 would be 147 cash for 
the cotton and 333 for labor—the decline in earnings would thus be 7 percent 
in nominal terms and 25 percent in real terms.) 


28 Wu and Xu 1985: 323. 
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ESTIMATES OF COTTON AND SILK PRODUCTION, 
LOWER YANGZI AND CHINA AS A WHOLE, 
1750 AND LATER—WITH COMPARISONS TO UNITED 
KINGDOM, FRANCE, AND GERMANY 


Silk Production in Guangdong 


only: Guangdong (mostly the Pearl River Delta) and the Yangzi Delta. For 

Guangdong, the method is basically the same as was used for sugar pro- 
duction (described in chapter 3). We begin with Robert Marks’s data on culti- 
vated land and the amount of land needed for food crops and arrive at an 
estimate that at least 16,800,000 mu of land were being used for non-grain 
crops in 1753. (Marks himself suggests that the number is probably about 
20 percent higher than this.) We then assign one-tenth of this land—1,680,000 
mu—to mulberries for silk-raising, just as we did with sugar. This is almost 
certainly an underestimate, since mulberries and sugar were by far the most 
common non-grain crops in the province, and since this gives us an acreage in 
mulberries for the entire province that is less than the amount in the three 
biggest silk counties in the province during the 1920s, and much lower than 
the figures for the delta counties as a whole. If we use Alvin So’s estimate 
that it took 20 mu of mulberries to feed the silkworms who produced 1 picul 
(133 pounds) of high-grade silk,! these 1,680,000 mu could have generated 
about 11,000,000 pounds of silk per annum. 

At about the same time, Guangdong produced roughly one-quarter of 
China’s silk exports.” Since Guangdong had the only port in the country open 
to foreign trade and was hundreds of miles further from the main internal 
markets for high-quality silk (the Lower Yangzi and the capital region) than 
was the other main producing area (the Yangzi Delta itself), it seems unlikely 
that Guangdong’s silk production was less export oriented than that of the 
Yangzi Delta. It therefore seems unlikely that Yangzi Delta silk production 
would have been any less than three times that of Guangdong (33,000,000 
pounds) and likely that it was considerably more: a guideline worth keeping in 
mind as we turn to estimating that area’s production. 


Í HAVE estimated silk production for the two largest producing regions 


1 So 1986: 80. ? Tbid., 81 n.2. 
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Silk Production in Jiangnan 


For the Yangzi Delta, we know considerably more about cropping patterns. 
Wang Yeh-chien has done careful estimates of the food consumption and food 
imports of the fourteen delta prefectures,* which can be used to generate esti- 
mates of how much land must have been in food crops in order to provide the 
locally produced part of the food supply. I have used Perkins’s figure of 1.9 shi 
per mu of husked rice as an average yield,* Wang’s own population figures for 
each prefecture? (which are actually for 1778, but population was not growing 
much in this area after 1750), and cultivated mu figures from the official tax 
rolls (which are certainly not too high) as recorded in Perkins and Liang 
Fangzhong.° (These data come from both 1735 and 1820 and are very close 
together for most of the prefectures.) 

I have departed from Wang in only two ways, both of which should depress 
my output estimates. First, I have omitted the three prefectures lying on the 
north side of the Yangzi River. Though these areas did produce both cotton 
and silk, they were also major salt producers, which complicates the task of 
assigning non-grain land to other crops. By omitting them completely, I natu- 
rally decrease my total output estimates. Second, I have used an estimate of 
2.2 shi of rice or its equivalent for average per capita grain consumption, rather 
than Wang’s 2.0: this makes my calculations consistent with those of Marks 
for Guangdong and means that more land had to be under grain than Wang 
would suggest. 

This process yields the totals found in table F.1 for land under non-grain 
crops in the delta prefectures—figures that are generally the same or lower 
than the casual estimates of contemporaries cited by Wang that (for instance) 
half of a particular prefecture’s land was in cotton. 

Once we have these estimates of non-grain land, we need to allocate that 
land among the possible non-grain crops. In this area, such land would have 
been overwhelmingly devoted to cotton and mulberries, rather than to the great 
diversity of Guangdong cash crops; consequently we can avoid the need for 
such low-ball estimates such as the one-tenth of non-grain land that we allo- 
cated to sugar and silk in Guangdong. Instead, we can be guided by Wang’s 
characterizations of these prefectures as largely cotton producing, largely silk 
producing, or mixed—though we will once again reduce the acreage arbi- 
trarily (by 50 percent for some prefectures) just to be sure that our estimates 
are conservative. 

Hangzhou, Huzhou, and Jiaxing were all primarily silk-raising prefectures 


3 Y.C. Wang 1989. 4 Perkins 1969: 21. 5 Y.C. Wang 1989: 427. 
é Perkins 1969: 230; Liang Fangzhong 1981: 401-13. 
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TABLE F.1 
Estimated Acreage of Non-grain Crops in Yangzi Delta Prefectures 
c. 1750 

Cultivated Grain Non-Grain 
Prefecture Acreage Acreage Acreage 
Suzhou 6,254,000 3,471,209 2,782,791 
Songjiang 4,048,871 1,877,230 2,171,641 
Taicang 3,962,671 1,263,409 2,699,262 
Changzhou 5,579,264 3,222,943 2,356,321 
Zhenjiang 5,200,023 1,815,028 3,384,995 
Jiangning 5,233,949 1,798,866 3,435,083 
Hangzhou 4,284,327 1,733,300 2,551,027 
Jiaxing 4,356,442 1,538,385 2,818,057 
Huzhou 6,136,678 1,406,438 4,279,640 
Ningbo 4,066,059 1,290,984 2,775,075 
Shaoxing? 3,492,271 2,955,317 536,954 





aShaoxing is the only case in which the 1735 and 1820 figures for total 
cultivated acreage are wildly disparate; the 1820 figure of 6,765,514 is al- 
most double the one used here. Adopting it would bring the percentage of 
land in non-food crops for Shaoxing up to slightly less than 60 percent, a 
figure far more in line with the other Delta prefectures than the roughly 15 
percent used here. Nonetheless, I have decided to use the lower (and almost 
certainly less accurate) figure in order to avoid any risk of overestimating 
silk and cotton output. 


with very little cotton; together they had 10,098,724 mu of cash-crop land, 
capable of generating 66,651,578 pounds of high-quality silk. If, for argu- 
ment’s sake, we take just three-fourths of this land to be in mulberries, this 
would still generate approximately 50,000,000 pounds of silk. Suzhou, 
Ningbo, and Shaoxing were mixed cotton/silk prefectures. According to our 
earlier calculations they had 6,094,820 mu of cash crops among them. Though 
the figure for Suzhou seems a bit low, given the near-unanimous opinion that 
it was the most highly commercialized prefecture in the empire, and the figure 
for Shaoxing is certainly low (see note to the table above), I have further 
reduced this acreage by 50 percent just to be extra cautious. This gives us 
3,947,410 mu to split evenly between cotton and mulberries; doing that would 
yield another 10,056,453 pounds of high-grade silk. Thus even if we make all 
these allowances and assume zero silk production in the rest of the delta 
(clearly not the case), we arrive at an estimate of roughly 60,000,000 pounds 
of silk per year for this region: roughly two pounds per resident. It would not 
be hard to justify a figure twice as high. 

Generating a national figure is extremely difficult, since we have omitted so 
many producing areas and tried to generate low numbers even for the two we 
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examined. Still, it is worth noting that even if the figures above represented 
total Chinese silk output, we would have about 71,000,000 pounds, or 5.1 to 
6.5 ounces per year for each of 175,000,000—225,000,000 people—not much, 
but far from trivial for a luxury product. 


Jiangnan Cotton 


The procedures above assigned 1,523,705 mu to cotton in our mixed cotton/ 
silk prefectures, even after arbitrarily reducing their non-food acreage by 
50 percent. At what appears to have been an average yield for this era of about 
39 pounds of ginned cotton per mu, this land would give us 59,424,495 pounds 
of output. If we then take the acreage in the delta prefectures that were pri- 
marily cotton growing and multiply by the same output estimate, we get 
547,764,778 pounds of cotton, which, added to our earlier figure, puts us 
slightly over 600,000,000 pounds. In the interests of again being conservative 
I have arbitrarily reduced this to 500,000,000 pounds. Nonetheless, this gives 
a total Jiangnan cotton output of slightly over 16 pounds per person. 

Two further steps are needed to arrive at an estimate of how much cotton 
was turned into cloth in Jiangnan. First, we need to account for cotton that was 
used for things other than cloth (principally padding for jackets and quilts). We 
have no estimates for the amount of cotton so used in the eighteenth century, 
but in the early twentieth century, these uses amounted to about 1.3 pounds per 
person in China as a whole.’ If the same was true in the eighteenth century, 
Jiangnan would have had about 14.7 pounds of cotton per person available for 
spinning and weaving; I have rounded this down to 14.5 pounds. 

Second, we need to factor in the cotton that Jiangnan imported from North 
China, and the cotton that it exported to the Southeast Coast and Lingnan 
(mostly in exchange for sugar). Unfortunately, we have virtually no hard data 
on the size of these flows. Some anecdotal evidence suggests that Jiangnan’s 
cotton imports were probably larger than its exports in the eighteenth century, 
so that we would not be inflating local cloth output estimates if we simply left 
these flows aside; I have adopted that as a provisional strategy and used the 
cloth output figures from the paragraph above. But there are some reasons to 
think that in spite of this anecdotal evidence, Jiangnan was a net exporter of 
raw cotton even in the 1750s; and since Lingnan demand rose and imports 
from North China fell over the next century, it certainly was by 1850. Unfortu- 
nately there is no direct way of measuring these flows with available data (and 
fortunately, they do not matter for calculating national output); we can only 
guess at how much they might affect our regional estimates. 

One reason to think that Jiangnan exported raw cotton is that it would have 


7 Chao 1977: 233. 
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been difficult—though not impossible—for its labor force to turn as much raw 
cotton as it produced into cloth. If we stick by our estimates of bolt size and per 
woman productivity from appendix E, the 450,000,000 pounds of cotton (after 
subtracting what was used for padding) would have been enough to make 
roughly 30,000,000 bolts of cloth, which would have required the labor of 
roughly 10,000,000 adult female equivalents working 210 days per year. In 
1750, Jiangnan had roughly 16,000,000 female residents; if the age structure 
of the population was roughly the same as it was in the early twentieth century, 
this would yield almost exactly 10,000,000 women between the ages of ten 
and fifty.’ Since we know that a fair number of women worked in sericulture 
and others at various other tasks besides cotton-spinning and weaving, it is 
hard to see that there could have been enough adult females involved in cotton 
textiles. 

Various solutions to this problem are possible. One is that there was some 
labor contribution (in spinning, not weaving) by nine- and perhaps eight-year- 
olds; this is probably true, but there cannot have been much more than 300,000 
of these girls. The number of women over fifty would have been more substan- 
tial (perhaps 2,500,000) and some no doubt did spin and weave, but we do not 
know how many. Men did some weaving, but we have no way of knowing 
how much. It is possible that my rather arbitrary estimate of a 210-day work 
year for women in cotton-spinning and weaving is too low—it was, as we saw, 
over 300 in the early twentieth century—but raising it much further would 
yield suspiciously high female (and household) earnings. It is not impossible 
that these various factors could reconcile our estimates of labor productivity 
with the assumption that Jiangnan imported as much raw cotton as it exported, 
but it seems more likely that there is some residual still to be explained by 
exports. Some of this was probably to areas very nearby, such as the three 
rather prosperous prefectures directly adjacent (on the north) to Jiangnan: 
these prefectures, which Wang Yeh-chien includes in his definition of the 
“Yangzi Delta,” probably had another 1,500,000 women aged 10-49. 

The rest of the difference would have been exported to the Southeast Coast 
and Lingnan. That Jiangnan’s exports were large is suggested by evidence of 
booming textile production in these two regions (which produced very little 
cotton of their own, and imported some, but not nearly enough, from India). It 
is also suggested by the scale of Jiangnan’s sugar imports from those regions: 
quite likely something in the area of 300,000,000 pounds, at a price per pound 
(for white sugar) about the same as that for ginned cotton.? Contemporaries 
often described the Lingnan-Jiangnan trade as primarily an exchange of these 
two commodities, so it is tempting to simply assert that Jiangnan exported 
300,000,000 pounds of ginned cotton; but we have no way of knowing that the 


8 Buck 1964: 377. 
? See Mazumdar (1984: 64) on sugar prices; appendix E on cotton prices. 
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merchandise trade balanced, or about the other items involved (which included 
various expensive luxuries). And since the scale of imports from North China 
is even harder to estimate (see pages 335-37 below), it seems futile to try to 
estimate by how much we need to cut our Jiangnan cloth production figures; 
until more data surfaces, it seems best to simply say (remembering the other 
things I have done to try to keep this estimate down) that 14.5 pounds per 
capita is probably a bit high, but not wildly so. 

In an important, just-published work, however, Li Bozhong has made an 
estimate of Jiangnan cloth output that is considerably below mine. (He does 
not address empire-wide output.) Interestingly, his estimates reflect estimates 
of output per laborer that are about the same as mine,'® but he assumes that a 
far lower percentage of the Jiangnan population was engaged in spinning and 
weaving. 

Li uses for Jiangnan an estimate of per capita cloth consumption for one of 
its prefectures, Songjiang, generated by Xu Xinwu; he then adds Wu and Xu’s 
estimate of “exports” to come up with Jiangnan’s total output.!! But unless 
Songjiang cloth was extraordinarily heavy, Xu’s estimate (in bolts) would con- 
vert to a per capita cloth consumption for Songjiang—perhaps the richest pre- 
fecture in the empire—considerably below even the cautious empire-wide 
average of Wu and Xu (on which, see page 337 below). Li then works back- 
ward from this output to generate an estimate of the number of women en- 
gaged in textile production.'” He takes it as confirmation of this estimate that 
it is reasonably close to his estimate of how many rural households were en- 
gaged in non-agricultural activities: but that is a very risky procedure given 
the huge number of families that combined farming and textile production. In 
what follows, I suggest that, on the contrary, estimates based on the textile 
labor force are more consistent with my higher guess. 

Li estimates that roughly 1.4 million households in a particular part of 
Jiangnan, each with a mother and daughter working in textile production, 
could have produced about 60 percent of what he takes to be Jiangnan’s cloth 
output. If the rest were all produced by similar households at a similar rate, this 
would still give a textile labor force of about 2.3 million such mother-daughter 
pairs—fewer than half of all rural households—and a total of roughly 3.5 mil- 
lion adult equivalents producing textiles: about 19 percent of the total Jiangnan 
labor force. These figures seem to me far too low. 

Li notes that various early and mid-Qing observers estimated the non- 
agricultural labor force in Jiangnan at 50-70 percent, but he believes these 
numbers must be too high.!? Instead he adopts estimates in 1930s and 1940s 
surveys, which suggest that slightly over 10 percent of rural households did no 


10 Li Bozhong 1998: 150-51, 219n. 28. 11 Thid., 109. 
12 Thid., 185n. 10. 13 Thid., 22-23. 
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farming, while suggesting that this is a conservative estimate. He further sug- 
gests that the population of Jiangnan was about 15 percent urban.!* 

Li is almost certainly right that the figure of 10 percent of rural households 
doing no farming is too low for the eighteenth and nineteenth centuries, proba- 
bly substantially so. (He uses it anyway in order to make his estimates conser- 
vative.) For one thing, rural spinning had been devastated by urban, mecha- 
nized competition by the 1930s. For another, as discussed in chapters 5 and 6, 
there is substantial reason to think that the quantity of cloth production (and 
thus of weaving) in Jiangnan had declined by the 1930s, and some of what 
remained had moved into cities. Moreover, grain shipments to Jiangnan from 
the rest of China appear to have been lower in the 1930s than two hundred 
years earlier, despite the growth of substantial cities; this confirms other evi- 
dence that local grain output must have been rising, largely due to increased 
labor inputs. Some of that increased labor was no doubt more work from each 
laborer, but there are good reasons to also suspect some increase in the agricul- 
tural labor force. For all these reasons, the share of non-farming rural house- 
holds in Jiangnan two hundred years earlier was almost certainly well above 
10 percent. And since in some of these households both men and women 
would have been engaged in textile production, they would have raised the 
number of people producing cloth substantially. If one adds in some urban 
production as well as production by the women of the household in consider- 
ably more than half of all farming households (recall Li’s own observation 
elsewhere that the Qing period finally saw the nearly complete triumph of the 
“man plows, woman weaves” ideal for division of labor in Jiangnan!>), it is not 
hard to generate significantly higher cloth production figures for Jiangnan. The 
simplifying assumption made here that Jiangnan’s raw cotton exports and im- 
ports balanced out may generate figures that are a bit too high, but other cau- 
tions have been built into the calculations, and I continue to think that my 
estimate of over 14 pounds per capita for Jiangnan cotton production in 1750 
falls within a reasonable range of possibility. 


Comparisons with the United Kingdom 


If we accept this as a rough estimate, it is suggestive that the United King- 
dom’s production of cotton, wool, silk, and linen put together comes to 12.9 
pounds per person in 1800,!° well after the breakthroughs in textile technology 


14 Thid., 20-22. 15 Li Bozhong 1996: 99-107. 

16 Deane and Cole 1962: 51, 185, 196, 202. Population figures from Mitchell 1988: 9-10. 
Ideally, it would be preferable to compare the Yangzi Delta to Britain, since Ireland presumably 
depresses per capita figures, and the Yangzi Delta did not have a comparably large poor area 
within it, but I have not been able to disaggregate the U.K. numbers. 
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had begun to spread. (Since a pound of either linen or wool generally made 
fewer square feet of cloth than a pound of cotton, amalgamating these different 
kinds of textiles in one weight both simplifies the comparison and biases it 
against China.) Unfortunately, we do not know how much of its cloth the 
Yangzi Delta exported—the share may well have been even higher than the 
U.K.’s proportion (about one-third of output),!” thus reducing the area’s cloth 
consumption below U.K. levels. But the likelihood of roughly comparable 
production and perhaps consumption of this key commodity in the most pro- 
ductive regions of China and Europe is suggestive, especially when we re- 
member that these Yangzi Delta prefectures, with 31,000,000 people in 1753, 
were almost twice as populous as the United Kingdom. 


National Cotton Production and Comparisons with 
Other Parts of Europe 


When we try to compare the whole of China with the whole of Europe, the data 
problems become much worse. Data for both China and Europe become very 
spotty and production much too geographically dispersed to allow us to con- 
centrate on a few key areas. The exception to this, as we saw, is silk, where the 
Lower Yangzi likely had the majority of China’s output, perhaps as much as 
three-fourths. But silk was a small portion of total textile output, and cotton 
production was quite dispersed. 

Unfortunately, the methods used to generate our sugar, silk, and Jiangnan 
cotton estimates, which work well for well-defined, highly commercialized 
areas, break down when applied to vast but less-commercialized areas. In such 
cases relatively small changes in our assumptions about per capita food con- 
sumption, for instance, can easily double or triple our estimates of the amount 
of land available for cotton (from, let us say, 3—9 percent of a very large total 
acreage). Consequently, we need to try something else—working backward 
from later figures. 

In 1870, shortly after the Nian and Taiping rebellions were suppressed, 
China grew roughly 1,850,000,000 pounds of cotton.!* This figure then fell to 
about 1,500,000,000 pounds by 1900, but then began a new and so far contin- 
uous rise. It seems likely that 1750 output was not much lower and was thus 
much higher per capita. This claim may seem surprising, but it is borne out by 
examining China’s major cotton areas one by one. 

First of all, it is important to note that there were few large regions that took 
up cotton-growing for the first time during the Qing.'? The Middle Yangzi 


17 Deane and Cole 1962: 185, 196, 202. 
18 Calculated based on Chao (1977: 233) and Kraus (1968: 162). 
19 Zhao 1977: 23. 
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provinces did increase their cotton cultivation after 1750, but they never be- 
came very large producers. Meanwhile, some important producing areas in the 
western provinces of Sichuan and Shaanxi switched to a different cash crop in 
the nineteenth century—opium poppies—often at the expense of cotton; some 
of this occurred before 1870 and some after.” While other pockets of cotton 
cultivation were scattered all over China, the most important areas in 1750 and 
1870-1900 were the Lower Yangzi and north China. For the Lower Yangzi, 
there is little reason to believe that cotton output expanded much in the nine- 
teenth century. Neither population nor cultivated acreage grew at all between 
1750 and 1850 in the most commercialized parts of the region, nor much in the 
rest of it; after huge losses in the mid-nineteenth-century catastrophes, popula- 
tion and acreage may have recovered by 1900, but they did not grow much 
further until after 1949.7! And since all our indications suggest that the portion 
of land devoted to cash crops in this area in 1750 was already as high as it 
would get over the next two centuries—indeed, rice imports to the area were 
probably lower in the 1930s than the 1750s, suggesting that some land may 
have even turned back to food production—one would expect that cash-crop 
acreage was about the same throughout. If anything, cotton acreage may have 
declined, at least by 1900, since much more land shifted into mulberries after 
1870. And though our yield figures are spotty, they do not suggest any increase 
for Yangzi Valley cotton between 1750 and 1900; nor would one expect an 
increase, since there was no major change in technique and (with no increase 
in population) probably not much change in labor inputs. 

This brings us, finally, to North China, for which data are particularly scarce 
and the amount of land in cotton may well have fluctuated more than else- 
where. On the one hand, Kraus’s estimate suggests that Shandong and Hebei 
together had only 3,000,000 mu under cotton in 1900, rising to 5,000,000- 
6,000,000 mu by the 1920s (despite significant damage done by warlords in 
this area), and still higher in the 1930s.” (Shandong and Hebei are two of 
North China’s three major cotton-growing provinces; I have found no useful 
data for the third province, Henan.) This rise was likely a recovery to earlier 
levels, since we have already seen that national cotton output fell between 
1870 and 1900, and North China, which was hit by horrendous late nineteenth- 
century droughts that must have made a thirsty crop like cotton seem particu- 
larly risky, would have been a logical place for much of that decline to occur. 
Even Kraus’s 1920s figure amounts to barely 3 percent of cultivated acreage 
in the two provinces. 

On the other hand, Chao Kang quotes a mid-eighteenth-century source 
which claims that 20-30 percent of the cultivated land in Zhili (the Qing name 


20 Thid. 
21 Li Bozhong, 1994a: 34; Skinner 1977a: 213, adjusting for Skinner 1987. 
2 Kraus (1968), cited in P. Huang 1985: 126, 128. 


336 APPENDIX F 


for Hebei) was under cotton: 14,000,000—21,000,000 mu in that province 
alone. The Mianhua tu, also an eighteenth-century source, says that 20- 
30 percent of the land in Zhili south of Baoding was in cotton.” Depending 
on precisely how we interpret that statement, we get an area of 35,000,000- 
50,000,000 registered mu in 1820 (again, probably a significant underestimate 
of real acreage); multiplying by 20-30 percent gives us 7,000,000—15,000,000 
mu under cotton just in this one province. If even 10 percent of land in Shan- 
dong and Hebei was under cotton, that would be 17,000,000—24,000,000 mu, 
or 6 to 8 times the 1900 figure.” This is also the approximate acreage available 
for non-food crops in the two provinces if we use the estimating methods used 
above for other regions, accept the unrealistically low official estimates of 
cultivated acreage, and assume per capita food consumption of 2.2 shi per 
year.” If we instead accept that cultivated acreage in the 1750s was already 
close to 1930s’ levels, the acreage available for non-food crops balloons to a 
suspiciously high 70,000,000-90,000,000 mu, depending on whether we as- 
sume food consumption of 2.2 or 2.5 shi per person; in either case, cotton 
would have been the most common non-food crop. Thus, there are good rea- 
sons to believe that North China may have grown considerably more cotton in 
1750 than in 1870 or 1900. 

Other data indirectly suggest the same thing. The population of Shandong 
and Hebei increased over 40 percent between 1750 and 1870, and by about 
80 percent by 1913, while cultivated acreage increased much less. Perkins has 
suggested, in fact, that this acreage did not increase at all.” This strikes me as 
too extreme—as noted in chapter 5, I think these provinces had significantly 
more forest even in 1800 than they had by the 1930s. But even the dubious 
official figures for the 1750s suggest an increase of barely 4 percent by 1873, 
and about 45 percent by the 1930s; “increases” that include significant addi- 
tions to the rolls of land that had been farmed all along.” Elsewhere in China, 
the worsening person/land ratios were largely balanced by large gains in per- 
acre yields, created by more intensive use of fertilizer (both manure and bean- 
cake), more multi-cropping, and the application of additional labor per mu 
(e.g., through extremely careful weeding). But North China did not grow any- 
thing that would respond to additional labor as impressively as rice does; addi- 
tional inputs of fertilizer were largely limited to manure, since the more effec- 
tive beancake was also more expensive; and the shorter growing season ruled 


23 Chao 1977: 23. 

24 Quoted in Zhang Gang 1985: 99. Acreage figures for Zhengding, Xunde, Guangping, Dam- 
ing, Yizhou, Chaozhou, Shenzhou, and Dingzhou, plus maybe Hejian and Baoding itself from 
Liang (1980: 401). 

25 For official figures on cultivated acreage, which are far too low, and a plausible correction to 
them, see P. Huang 1985: 325. 

26 Marks (1991: 77), noting estimates that range from 1.74 to 2.62 shi per person, uses 2.17 for 
Lingnan, which was more prosperous than North China. 

27 Perkins 1969: 219. 28 P, Huang 1985: 322. 
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out a massive increase in multi-cropping. Moreover, worsening problems of 
waterlogging and soil salinity after the Yellow River shift in 1853 quite likely 
caused falling yields on tens of millions of mu in Shandong province. Conse- 
quently, it seems most likely that the amount of land North China needed to 
devote to raising its food increased considerably faster than the amount of land 
it cultivated between 1750 and 1870, 1900, or even 1930; this in turn suggests 
that this area’s absolute output of cotton is likely to have shrunk significantly 
over this period. 

Thus, it seems likely that North China cotton output fell significantly, as 
Sichuan and Shaanxi output may have, while Lower Yangzi output stayed 
about the same; only the Middle Yangzi and (conceivably) Henan—two much 
less important cotton areas—increased their output. Given these regional re- 
sults, it seems likely that total Chinese cotton output circa 1750 was at least as 
high as it was in 1870, or certainly 1900. 

If, for the sake of further caution, we take the 1900 figure, subtract cotton 
used for wadding and other non-yarn uses, and then divide by 1750’s much 
smaller population (175,000,000—225,000,000), we get an average consump- 
tion per capita of about 6.2 pounds per person; using the 1870 figure gives us 
almost 8.0 pounds per person. These figures are considerably higher than Xu 
and Wu’s estimate for 1840, which is based on reasoning backward from twen- 
tieth-century figures (a very tricky enterprise since we have no agreement on 
whether output and living standards rose or fell during the tumultuous cen- 
tury after 1840).?? They come up with about 3.5 pounds per capita (including 
wadding) versus 7.5 pounds (including wadding) for even my lower estimate. 
But this is not actually very worrisome. If I am right that total cotton output did 
not change much between 1750 and 1840, while population doubled (Xu and 
Wu use an 1840 figure of 400,000,000), their per capita estimates for 1840 
should be roughly half of mine for 1750. Thus, my range of estimates for 1750 
seems reasonable, with the low end more likely than the high one. 

How does this compare with European figures? U.K. consumption (includ- 
ing Ireland) in 1800 appears to have been about 8.7 pounds per capita of cot- 
ton, wool, silk, and linen combined.*° French linen production in the 1780s 
appears to have been about 6.9 pounds per capita and cotton a trivial .3 
pounds.*! Data for wool exist only in square yards rather than pounds, and an 
exact conversion depends on the type of cloth made; but using what seems a 
fairly safe rate, circa 1800 production comes to 1.18 pounds per person per 
annum.*” It thus seems likely that French textile output per capita on the eve 


2? Thid., 322. 

30 Calculated based on Deane and Cole 1962: 51, 185, 196, 202. 

3! Data from Mitchell 1980: 30, 448, 478. 

32 Data from Markovitch 1976: 459; information on measures on p. 497. To convert to pounds, 
I used Chao’s (1977: 234) estimate of the weight of coarse cotton cloth and Jenkins’s and Pont- 
ing’s observation (1982: 11—12) that wool yarn weighed 1.5 times as much as cotton yarn of the 
same length and fineness. 
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of the Revolution was similar to our higher estimate for China and one-third 
higher than our bottom estimate. For Germany, the earliest figures I could find 
suggest a significantly lower textile output than China: wool output in 1816 
was a mere 1.1 pounds per person, cotton output in 1838 still only .6 pounds 
per person, and linen output in 1850 about 3.3 pounds per person, making a 
total of 5 pounds of textiles per person.** No doubt cloth imports from England 
made German consumption higher than these production figures, but it still 
seems likely that early nineteenth-century Germans used less cloth each year 
than the average Chinese had seventy-five years earlier. And Germany, of 
course, was still far from the poorest part of Europe—I am not aware of any 
useful figures for eastern or southern Europe until the late nineteenth cen- 
tury—while our Chinese estimates include the most remote and impoverished 
parts of the empire. It would appear, then, that Chinese textile consumption 
stacked up quite well against Europe’s in the mid- to late eighteenth century. 


33 Data from Mitchell 1980: 30, 448, 464, 478. 
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